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v\isH find this particular line of brass 
iF spinners so attractive that fisher- 
men’s demands have built annual sales 
of the Aeroplane Tackle Manufactur- 
ing Company of Denver to more than 
two million lures of all types. 

The high finish on the spinner is 
part of the secret. While the cost of 
producing this is of no interest to 
the fish, it is to the manufacturer. 
Recently all brass orders were changed 
to Formbrite*, the superior ANACONDA 
Drawing Brass that has enabled this 
firm to cut polishing costs over 25%, 
and on several stamped products to 
produce the required finish by tum- 


® 
An ANACONDA product made by The American Brass Compeony 


For more information, turn to Reader Service Card, Circle No. 342 


bling only prior to lacquering or plating. 

Formbrite, with its superfine grain, 
provides a surface far superior to ordi- 
nary drawing brass. It is stronger, 
harder, more scratch-resistant than 
ordinary brass, yet retains remarkable 
ductility for forming and drawing. It’s 
a premium product ata non-premium 
price. If these features lure you, we 
should like to show you how this better 
brass can cut your product’s finishing 
costs. Or write for Publication B-39 to 
The American Brass Company, Gen- 
eral Offices, Waterbury 20, Connecti- 
cut. In Canada: Anaconda American 
Brass Limited, New Toronto, Ontario. 


Here’s one you'll 
want to bite on! 





Upper lure is Formbrite. Lower one is 
made of ANACONDA Fancy Pattern Em- 
bossed Brass. 


Thirty-five years ago a fisherman, dis- 
gusted with his luck, cut up an old brass 
bait box to make himself a spinner © 
sembling an old-time airplane propelle! 
Both fish and fisherman liked it so mu 

he started what is now a big and thriving 


business. eRez. U.S. Pat. Off 
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These Fixtures last 


This worker is loading rocket motor bodies on the conyeyor 
to the mechanized neutral salt bath. The fixture holding the 
parts is made of Inconel, weighs 20 lbs. Fixtures were designed 
and fabricated by THe Brown-HuTcHINSON IRON Works, 
Detroit, who did the development work. They have given « 
service life of 4,300 hours. 


12 Times Longer 


The heat treating phase in the manufacture of a 
high production item has to keep pace with the 
rest of the line. 

A major auto producer, engaged in arms manu- 
facturing, keeps production flowing in a straight 
line operation. Here rocket motor bodies for 3.5 
inch bazooka shells are sent through a mechanized 
neutral salt bath to be heat treated for additional 
strength and shock resistance. The units are placed 
on Inconel® fixtures, fabricated by The Brown- 
Hutchinson Iron Works, and sent through a cycle 
ranging from processing at 1550°F. down to hot 
water rinses. 

The fixtures gave excellent service under these 
conditions. They were still serviceable after 4,300 
work hours. 

But when fixtures made of other high tempera- 
ture alloys were tried, they got a service life of less 
than 350 hours! 


Less than one-twelfth that of Inconel. 


...in.a salt bath 


It’s easy to see why Inconel holds up so well 
under treatment like this. 

Inconel has extra strength at high temperatures. 
It is ductile and readily fabricated and the welded 
joints are as strong and heat resistant as the alloy 
itself. What’s more, it has superior resistance to the 
corrosive attack of high temperature fused salts. 

Distributors of Inco Nickel Alloys can supply 
the latest information on availability from ware: 
house and mill. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York % N. 4 


Inco Nickel Alloys 
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Inconel... for long life at high temperatures 


For more information, turn to Reader Service Card, Circle No. 411 
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A new polyester resin makes possible polyester-glass reinforced plastics 
with fire resistance far superior to that of conventional polyesters. 
Hitherto, fire resistance has been imparted by large additions of pigment 
which reduce appreciably the mechanical properties of the plastic. In the 
new reSin, the fire resistance is inherent in the molecule, although it is 
also improved by small additions of pigment. In addition to fire resistance, 
the new polyester is said to offer superior strength retention at elevated 
temperatures. 





































——_———_— 
& 


a = 
s = 
= 


a¥ 





jiven Greater application of aluminum to pressure vessels is foreseen with the 
listing of five additional aluminum sheet and plate alloys in the latest ASME 
Boiler and Pressure Vessel Code. Previously, only 2S and 35 aluminum alloys 
were listed. Now they have been augmented by 4S, 50S, 525, 615 and a new high- 
purity, highly corrosion-resistant alloy. 
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Boron steels machined as well as or better than their higher alloy standard 
steel equivalents in recent tests conducted under an Ordnance contract. The 
report suggested that even better results might be obtained by heat treat- 
ments designed to produce the same microstructure that is present in the 
Standard steels. 
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h New developments in powder metallurgy: More uniform density is being 
achieved in one plant by centrifugal compacting as opposed to pressing. ... 
Hot pressed compacts of 1200 1b have been produced and one company claims it 

vell could produce 4000-1b compacts without significant changes in equipment now 
available. 











¥E KS} 


Mi 





a! 


tity 


ded 
loy 
the 
Its, 


A new phenolic-alkyd baking enamel which can be applied from a water solu- 
tion, thus eliminating ordinary paint hazards and the need for a solvent 
recovery system, has been introduced. For more details on this protective | 
coating, including the changes in normal processing that would be required, | 


od See the brief article on p 7 of this issue. | | 
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IC. Ductile iron bar stock is now being produced. Bars are available in 12-in. 

y. lengths and seven diameters ranging from 14%to6in. As-<cast average prop- 
erties claimed are: 100,000 psi tensile strength, 65,000 psi yield, 3%- 
44% elongation and 245 Brinell hardness. 














Refinements of the barrel tumbling process designed to make it more widely | 
applicable have led finally to something faintly resembling an old style | 
Shing machine that actually doesn't tumble at all. A tub containing tumb- 

(Continued on page 4) 
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ling chips and compounds spins ona vertical axis. The metal parts are mounted 
individually on pistons which plunge into the abrasive load and rotate each 
part to insure even chip action. Future models will probably have the piston 
mount turning counter to the tub rotation. 



































Best indication of a growing future for plastic pipe is the way Some Stee] 
companies have been snapping up plastic pipe producers. At last count there 
were three important steel companies in the plastics field. 














The problem of porosity usually associated with leather seals seems to have 
been overcome by a new material consisting of leather impregnated partly or 
fully with Thiokol liquid polymers. Compared to the traditional wax impreg- 
nations, the elastomer impregnations appear to offer longer life and lower 
leakage. The superiority is pronounced at elevated temperatures. Details 
are given on p. 127 of this issue. 

















Two new developments in tool steels — both aimed at lowering tungsten con- 
tent: One is a tool steel containing no tungsten at all, developed mainly in 
case tungsten gets too scarce. Basically titanium carbide, it is claimed to 
perform in some cases as well as regular grades. The other is a tool steel in 
which tungsten content has been reduced from 12% to 2%%, with the vanadium 
content hiked to 4%. It gives high-speed performance at a significantly 
lower cost due to savings in costly tungsten. 














An insulating rosin flux is now being used to prevent "hum" in radio and 
TV receivers caused by conductivity in printed circuit base materials. The 
coating also protects the copper or silver circuit from oxidation, making 
the use of highly activated fluxes for tinning unnecessary. 





A powdered form of reclaimed rubber, selling for about 10% less than the @ 
conventional slabs, is now on the market. Claimed to be suitable for molded 
mechanical goods, this form is expected to offer advantages in shipping and 
conveying. 














It doesn't pay to use untried or scientifically unsound anti-corrosion 
devices in expensive processing equipment, says the NACE-sponsored Inter- 
Society Corrosion Committee. Serious damage may result, including personal 
injuries or death. The committee recommends that only proven devices on which 
quantitative data is available be used. 


























On-the-spot spectrography may be getting more practical for the small firn. 
Low cost machines capable of analyzing a wide variety of materials have re- 
cently been put on the market. 












Close-tolerance matte surfaces can be produced on metals by a carefully 
controlled high pressure abrasive spray. The new method makes it possible 
to avoid overly smooth surfaces which promote friction and seizing without 
producing surfaces as non-uniform as those usually produced by conventional 
blasting processes. 
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improve product design... 
cut manufacturing costs 


with ACCUMET PRECISION INVESTMENT CASTINGS 


n the In many cases design is restricted and function limited 
>lded when alloy steel parts are made on conventional machinery 
from bar stock or forgings. Frequently such designs can be 
improved and production costs lowered by the use of 
precision investment castings. That’s because this casting 
process permits the use of high alloy steels that are difficult 
to machine or forge. 


Zz and 


Take these four component parts of a pneumatic tool for 
example. They are Accumet Investment Castings made by 
Crucible of 8620 steel. They have a smooth, satiny finish 
Visit us at Booth 241, National Metal Show, and are held to very close tolerances. If these parts were 
Cleveland, Ohio, October 19-23 not made by this “‘lost wax’ process, the pneumatic tool 
could not be produced at a practical cost in its present design. 


Crucible engineers and metallurgists are available to help 
-irm. solve design and production problems through the use of 
> re- Accumet Precision Investment Castings. Write now, and 
let them help you solve yours. 


CRUCIBLE first name in special purpose steels 
58 yeas of |e stotmaking  AOCUMET PRECISION CASTINGS 


C’ ‘CIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL °¢ REZISTAL STAINLESS * ALLOY * MACHINERY °* SPECIAL PURPOSE STEELS 











For more information, turn to Reader Service Card, Circle Ne. 302 
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The Metals Market: 


Supply Catches Up! 


Buyers take control as shortages ease 


For virtually the first time since 
the second World War, sources of 
supply of all metals, with the excep- 
tion of nickel, cobalt and some of the 
newest “rare” metals, are generally 
sufficient to serve both the civilian 
and military needs of the American 
economy. The general outlook, bar- 
ring another Korea or similar na- 





tional emergency, is towards increas- 
ing stability of production and prices 
with materials buyers in private in- 
dustry assuming an increasing role in 
controlling the qualitative and quan- 
titative production of basic materials. 

While some materials producers 
are highly concerned over what ap- 
pears to be a slackening demand, and 


What They Said...... 


MARGIN... ‘‘an increase of only 
5% in the civilan standard of living 
could more than offset the drop of 
about $10 billion in government de- 
fense expenditures which may take 
place late this year or in 1954.” Arno 
Johnson, Research Director, J. Wal- 
ter Thompson. 


ENERGY .. . ‘We have every 
confidence that scientists and engi- 
neers will inevitably solve the techni- 
cal and practical problems standing 
between us and the wide scale pro- 
duction of electric power from atomic 
energy. What we have already ac- 
complished is to make certain that 
the nation in the forseeable future 
has no need to fear the exhaustion 
of its natural energy supplies, almost 
regardless of how magnificently we 
continue to increase our standard of 
living and defense potentials.”’ F. K. 
Mc Cune, General Electric Co., July 
9, 1953. 





NO ISOLATION ‘There 
are only two metals for which our 
domestic production meets all our 
needs: these are magnesium and mo- 
lybdenum. Of 74 categories of ‘stra- 
tegic and critical’ materials listed by 
the Munitions Board, we import a// 
our supplies in more than 40 and 
part of our supplies in virtually all 
the rest.”” Eric Hodgins, Board of 
Editors, Fortune, June 16, 1953. 


STEEL RESEARCH ‘For many, 
many years research has been a very 
minor constituent of the steel indus- 
try. I am afraid that to many indus- 
trial leaders it appears to be an unim- 
portant constituent. This, however, is 
a very superficial view. The more 
deeply one looks into the real prob- 
lems of steel manufacture the more 
one becomes convinced that our hope 
of solving these problems lies in 
research.”—John Chipman, Head, 
Metallurgy Dept., Mass Institute o} 
Technology, May 27, 1953. 















issue dire warnings of industrial d 

cline because of steady or softenin, 
prices, it appears more and more t! 

much of the wailing is due to ¢ 
unpleasant necessity of meeting a r 
vivified competition that rules out it 
efficiency and half-hearted servi 

The pessimistic attitude is not by an 
means universal in the material sup 
ply picture, however. Many produces 
see in the leveling off period a chanc 
to retire old, inefficient machiner 
that has been producing on very low 
margin, and to catch up on overdu 
maintenance that has lagged in th 
rush to produce at overcapacity levels 


Steels 
Steel production at below-capacit) 
levels has caused a great deal of con 
cern in some circles, particularly when 
the fourth quarter order books wert 
exceptionally slow in filling this year 
However, steel buyers know that the; 
can get what they want, when and 
where they want it. They are in no 
hurry to tie themselves up with or 
ders far in the future when it appears 
that prices may come down. 
Expensive conversion steel has gont 
begging this fall, with some conver! 
ers reporting declines as much # 
70%, but the demand for cold rolle¢ 
sheets and structural forms is stil 
brisk and mill order books are loaded. 
With the decline in farm machin- 
ery production and defense stretch: 
outs, alloy steel supplies have eased 
to the point where some manufactur 
ers have shut down a few electri 
furnaces. | 
In early September steel production 
dropped below 90% of capacity fot 


(Continued on page 232) 
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'Water Soluble Enamel 


Enters Coatings Field 


Challenges Standard Practices 


A recently perfected water soluble 
plasticized phenolic resin baking 
enamel promises to reduce baked 
enamel finishing costs and eliminate 
many fire and toxic hazards in paint 
shops. The new enameling process 
substitutes plain tap water for ex- 
pensive organic solvents which make 
up about 50% of the volume of 
onventional baking enamels, result- 
ing in cost reductions up to 25%, 
according to the manufacturer, Reich- 
hold Chemicals, Inc. The enamel 
which will be marketed as Hydro- 
phen, is a phenolic-alkyd-ammonia 
compound which forms a true aque- 


Technician coats and cures a test panel with non-flammable, water-soluble bak- 
ing enamel to demonstrate how a combination flame and spray apparatus can be 
used in the field to coat large finished structures. The process was used success- 
fully in Europe to coat condensation towers subject to corrosive atmospheres. The 


ous solution when diluted with water. 
It has been in pilot production and 
will be available to the general mar- 
ket as soon as commercial facilities 
are readied. 

In a special interview with M&M, 
Reichhold vice president of techno- 
logical research Thomas P. Brown, 
stressed the fact that the enameling 
materials combine chemically and 
form a true solution in water, thereby 
casting a more continuous film than 
that obtained from emulsion mix- 
tures. Brown also pointed out that 
the phenolic enamel is only the first 

(Continued on page 242) 





‘pray-flame gun is a product of Gerhard Collardin GMBH, Cologne. 
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Titanium Forging. This 100 in. pro- 
peller blade, made for an Air Force 
propeller research program, is the larg- 
est titanium alloy drop forging ever 
made. Use of forged titanium report- 
edly offers a 40% weight saving in this 
application. The blade will compete in 
a series of tests as part of a program 
to develop larger, lighter and stronger 
propellers for turboprop engines. 


Ladish Co. 


Welding Society 


Announces Meeting 


The 1954 National Spring Techni- 
cal Meeting of the American Weld- 
ing Society will take place in Buffalo 
N. Y., May 4-7. The AWS has 
leased the Buffalo Memorial Audi- 
torium for the Welding and Allied 
Industries Exposition where display 
space will be available for manufac- 
turers and suppliers. 

The 1953 meeting of the AWS in 
Houston, Texas was the first devoted 
exclusively to welding and allied 
fields and its success indicates that 
the 1954 meeting, which will be held 
closer to the geographic center of 
American and Canadian industry will 
be heavily attended. 


The Buffalo Statler will be the 
Society Headquarters Hotel and ac- 
commodations for attendees will be 
reserved at all other leading Buffalo 
hotels. 

Details of the meeting and display 
space available will be mailed to in- 
dustry in early November . 
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PREVIEW 


Cleveland Scene of 1953 Metal Exposition 


Cleveland, Ohio will play host to 
the 34th National Metal Conference 
and Exposition and members of par- 
ticipating societies on the week of Oc- 
tober 17th. Joint sponsors of the an- 
nual Metal Show, as it is popularly 
called, are the American Society for 
Metals, the Institute of Metals Div. 
of the American Institute of Mining 
and Metallurgical Engineers, the 
American Welding Society, and the 
Society for Non-Destructive Testing. 


Exhibits 


Over 460 firms, representing a 
cross section of the portion of Amer- 
ican industry engaged in the produc- 
tion, treatment and fabrication of 
metals or in serving these industries, 
have leased space for exhibits in 
Cleveland’s spacious Public Audi- 
torium. Exhibits will occupy an area 
roughly equivalent to five football 
fields ; 210,000 sq ft of floor space. 

Large supplementary areas in the 
Cleveland Public Auditorium have 
been reserved as lecture and meeting 
areas for the use of participants in 
order to keep the Metal Show as cen- 
tralized as possible. 

The Eighth Metallographic Ex- 
hibit of the American Society for 
Metals will be held concurrently with 
the Exposition and will be located in 
the Public Auditorium along with the 
commercial exhibits. All work ap- 
pearing in the exhibit will be new, 
since photomicrographs which have 
been displayed in previous ASM 
Metallographic Exhibits are not 
acceptable. 


Technical Sessions 


The ASM technical lectures will be 
held in the ballroom of the Cleveland 
Public Auditorium, on Monday 
through Wednesday. The Special 
Libraries Association will take over 
the ballroom for the balance of the 
Congress for its fall meeting pro- 
gram. Each of the sponsoring socie- 
ties will have headquarters in one of 
the Cleveland hotels: the American 
Society for Metals will be at the Stat- 


ler Hotel; the American Welding So- 
ciety at the Hotel Cleveland; the In- 
stitute of Metals Div. of the Amer- 
ican Institute of Mining and Metal- 
lurgical Engineers at the Hotel Aller- 
ton; and the Society of Non-Destruc- 
tive Testing at the Hotel Hollenden. 

The American Society for Metals 
will hold its annual Seminar in morn- 
ing and afternoon sessions on Satur- 
day and Sunday October 17 and 18. 
The subject of the seminar this year 
will be “Relation of Properties to 
Microstructure’. 

Throughout the entire week of the 
Congress, the ASM and the Amer- 
ican Welding Society will hold morn- 
ing and afternoon technical sessions. 
The Institute of Metals Div., AIME, 
will hold daily sessions during the 
day and in the evening Monday 
through Wednesday. The Society for 
Non-Destructive Testing will hold 
morning and afternoon sessions Mon- 
day through Thursday. The Special 
Library Association will have a field 
trip to Battelle Memorial Institute on 
Wednesday and will hold its meet- 
ings on Thursday and Friday. 


Other Activities 


The annual meeting of the ASM 
will be held Wednesday morning, at 
which time Donald S. Clark of the 
California Institute of Technology 
will deliver the Campbell Memorial 
Lecture. 

Members of the AWS will hear the 
presidential address and the annual 
Adams Lecture on Monday morning. 
The 1953 Adams Lecture will be de- 
livered by R. B. Shepheard of the 
Shipbuilding Conference on: ‘‘As- 
pects of Welding Research in British 
Merchant Shipbuilding.” A series of 
three educational lectures will be de- 
livered at 4:30 PM Monday, Tuesday 
and Wednesday. Two field trips have 
been scheduled—one to the Cleveland 
Tank plant of Cadillac Motor Car 
Div., GMC and the other to Euclid 
Road Machinery Co. Technical ses- 
sions on titanium are expected to 
create a great deal of interest this 
year. 


This year marks the thirteenth 
nual meeting of the Non-Destructi; 
Testing Society and the tenth to |. 
held in conjunction with the ASM 
For the first time, two awards will be 
given for the most outstanding paper 
of the last year. The awards will bx 
the Coolidge Award by General Ele 
tric X-ray Dept. and the de Fores 
Award given by the Magnaflux Corp 
Also for the first time, the society js 
planning a series of educational lec 
tures, to be held on Monday. High 
lights of the SNT technical sessions 
are expected to be papers on radic 
isotopes including Cesium 137 and 
discussions of ultrasonic and mag 
netic techniques in inspection. 

As in the past, the Metallographi: 
Exhibit will be held in the form of a 
contest and awards will be given to 
the best entries in each classification 
Eleven classifications of micros have 
been designated this year: tool steels 
and tool materials; other steels and 
irons; aluminum, magnesium, bery! 
lium, titanium, and their alloys 
metals and alloys not otherwise class 
fied; series of photomicrographs 
showing transition changes during 
processing; surface phenomena; re 
sults by unconventional photomicro 
graphic techniques (other than ele 
tron microscopy) ; slags, oxides and 
inclusions; welds and other joining 
methods. 

A committee of judges appointed 
by the Metal Congress Management 
will award a first prize consisting of 
a medal and blue ribbon to the best 
entry in each classification. A grand 
prize of $100 and a certificate will be 
awarded to the exhibitor of the entry 
judged best in show. The prize entry 
will go to the ASM for permanent 
preservation and display in the So- 
ciety’s headquarters. 


— 





Please turn to page 13 for 

the Correlated Program, 

and to page 15 for List of 
Exhibitors 













| 


i 
| 
| 






MATERIALS & METHODS 




















































enth a 
Structiy 
th to be 
e ASM 
5 will by 


B pa pers 


will be 
ral Ele 
> Fores, 
Ix Corp 
ciety js 
nal le 

High 
SESSIONS 
] radi 
37 and 
d mag 


graphic 
fM Of a 
iven to 
ication 
s have 
1 steels 
sls and 
beryl! 
alloys 
; classi 
graphs 
during 
la; re 
MUCrO 
n elec 
eS and 
oining 


ointed 
rement 
ing of 
e best 
grand 
vill be 
entry 
entry 
ianent 
ie So- 


for | 
nm, 
. of | 


Materials & Methods 








How to Descale Titanium 


On the basis of (1) lack of embritthement and (2) low metal loss, specially compounded 
molten caustic baths seem to offer the most. 


by A. E. DURKIN, Thomson Laboratory, General Electric Co. 


e A MAJOR DIFFICULTY in the use 
of titanium alloys is the removal of 
oxides formed during heat treating 
and forging operations. When these 
oxides are not removed, the corro- 
sion resistance of the metal is de- 
creased. It cannot be readily welded 
and its ductility is materially reduced. 
This article will discuss descaling 
techniques and show that many 
oxide formations can be removed if 
the proper descaling process and 
cycle is used. 

When titanium metal is heated 
in air, a tight oxide scale forms on 
its surface. This scale consists 
largely of titanium dioxide (TiO,), 
but it also contains some of the 
lower oxides in the areas adjacent to 
the titanium surface. The visual ap- 
pearance of the scales formed on ti- 
tanium by heating between 600 and 
1700 F is shown in Table 1. 

The solubility of the oxides in 
both mineral acids and molten al- 
kali salts varies with the tempera- 
ture of formation and ignition. Any 
titanium dioxide formed below 1300 
F is theoretically soluble in concen- 
trated sulfuric acid. As the tempera- 
ture of ignition approaches 1830 F 
the solubility in mineral acids and 
molten salts decreases rapidly. A 
dioxide formed above 1830 F is 
theoretically insoluble. Laboratory 
tests indicate, however, that any scale 
formed above approximately 1400 F 
is practically insoluble in most of 


the common acid and alkali descaling 
solutions. 


Effective Descaling Baths 


A survey has revealed that not 
many solutions are effective in de- 
scaling titanium. Among the molten 
caustic type baths that indicated de- 
scaling possibilities and were, there- 
‘ore, tested in the Laboratory are 
sodium hydroxide, sodium nitrite, the 
Virgo salt process and the Kolene 
No. 4 Process. The acid baths that 
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were investigated are  fluoboric, 
hydrofluoric, nitric-hydrofluoric, hy- 
drochloric-hydrofluoric, and sulfuric 
acids. Characteristics, advantages and 
limitations of the various solutions 
and processes are summarized in 
Table 2. 

The two major characteristics to 
consider in the final selection of a 
suitable descaler for titanium are 
(1) its effect on ductility of the 
metal, and (2) resulting stock loss. 

Some of the descaling methods 
evaluated effectively remove scale 
but seriously reduce the ductility of 
the metal. In addition, some 
methods that are rapid and effective 
result in a degree of stock loss that 
is technically and economically not 
feasible. 

The Kolene No. 4 electrolytic 
process and the Virgo salt process 
proved to be the most effective 
methods of removing tough scale. 
Light scale can be satisfactorily re- 
moved by acid treatment. Some ef- 
fective descaling procedures that 
avoid embrittlement and _ significant 


stock loss are listed in Table 3. It 
should be emphasized that there are 
other molten salt descaling processes 
that are probably equally suitable 
tor descaling titanium. [Dw Pont’s 
sodium hydride process is one such 
method, not covered in this investi- 
gation, which ts being used effectively 
to descale titanium. There is some 
belief that the sodium hydride bath 
tends to adversely affect the ductility 
of titanium, but nothing conclusive 
has yet been shown.—The Editors.) 
Also, it is possible to overcome the 
disadvantages of straight acid dips 
by using sand blasting or other 
mechanical methods of removing 
scale prior to chemical processing. 
For example, titanium oxidized at 
1300 F has been cleaned successfully 
by grit blasting followed by immer- 
sion in 8 nitric—2% _ hydrofluoric 
acid mixture. 


Embrittlement and Stock Loss 
Embrittlement caused by a de- 

scaling bath was particularly evident 

with the molten sodium hydroxide 


Table 1—Visual Appearance of Scales Formed on Titanium by Heating 
At Various Temperatures 


October 195: 














Measurable 
Temperature, F | Visual Appearance of Surface Thickness, In. 
600 | Straw color None 
800 Purple color None 
1000 | Purple faded—darkened | None 
1200 | Dulled by slight deposit 0.0001-0.0002 
1300 | Light greenish gray deposit 0.0002 
1400 | Heavy yellow surface speckled with reddish-brown spots | 0.0003 
1500 | Yellower than above with more reddish brown spots 0.0008-0.001 
1600 Solid heavy gray deposit 0. 0008-0 .001 
1700 | Heavier gray deposit 0.0016-0 .0020 








Adapted from *‘ Handbook on Titanium Metal"’ 
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Table 2—Descaling Baths Evaluated 














































































some types of scale. 





| hydrofluoric acids effective in removing | 








Bath Characteristics | Advantages Limitations 
—d 
Molten Descales titanium at temperatures above | Relative low cost. High temperatures necessary for produc. 
Sodium 700 F by dissolving oxides. Availability. tion descaling. At 700 F the de ling 
Hydroxide rate is very slow, 40 to 80 min being re. 
| quired to remove average oxides 
Danger of embrittlement above 850 F. 
Processing temperatures above 700 F cut 
descaling time, but ductility is ser 
affected. (See Fig. 1). 
Large stock loss. As processing tempera- 
ture is raised stock loss increases ap- 
preciably. 
Electrolytic Descales titanium without embrittle- | Low Operation temperature. Toxic fumes liberated at anode. 
Molten ment when metal is made anode at cur- | No serious stock loss. Shelf life of bath is short. Descaling too 
Sodium rent density of about 2 amp/sq in. for slow for production. 
Nitrite 3-5 min. Large power requirements necessary. 
Virgo Essentially a caustic soda bath with | No indication of embrittlement or loss | At bath temperatures over 1000 F, titan 
Salt about 15% oxidizing agents and addi- | of ductility for bath temperatures up to | ium reacts violently with the salts, and 
Process tives. Marketed by Hooker Electro- | 1000 F. (See Fig. 1). fire and explosions may result. This is 
chemical Co. and widely used for de- | Only slight stock loss. true of all molten salt baths tested 
scaling stainless steel. Descales titanium 
by dissolving oxides (which differs from 
its action on stainless ). 
Kolene Caustic type bath. Marketed by Kolene | No loss in ductility of metal immersed in | At bath temperatures over 1000 F, titan- 
No. 4 Corp. and used to clean stainless steel | either type bath for 30 min at 800 to 1000 | ium reacts violently with the salts, and 
Process and large cast stock. Used both electro- | F. Electrolytic bath offers speed and | fire and explosions may result. 
lytically and non-electrolytically. lower processing temperatures. 
Fluoboric Descales titanium in about 10 min in | No evidence of any embrittlement | Large stock loss as high as 8 mils per 
Acid concentrations of 5% to ‘‘concentrated"’ | caused by the bath. pt ah for heavily scaled stock and 4 
at 170-200 F. Acid penetrates surface of | Low equipment, installation and opera- | mils for lightly scaled stock. 
scale and reacts with metal, flaking off | ting costs. 
the scale. Etches uniformly. 
Hydrofivoric Both HF, in concentrations ranging from | Effective in short immersion times pro- | Large stock loss. 
Acid or 10% to ‘‘concentrated’’, and 8 nitric-2% | vided the scale has first been broken. 
Nitric hydrofluoric acid at 140 F descale titan- | Low equipment, installation and opera- 
Hydrofiuoric ium by rapidly dissolving the metal | ting costs. 
Acid beneath the scale. 
Other Sulfuric acid removes light scales. Solutions readily available in processing | Irregular attack unless scale is broken. 
Acids Mixture of 2 hydrofluoric-3% hydro- | or plating rooms. 
chloric acid at room temperature reacts | Same equipment advantages as other 
in the same manner as nitric-hydro- | acids above. 
fluoric. Mixture of hydrochloric and | 
| 








Table 3—Some Effective Descaling Procedures for Titanium That Avoid 
Embrittlement and Significant Stock Loss 





Light Scale 


Heavy Scale Formed 
Below 1300 F 


Heavy Scale Formed 
Above 1300 F 





1. Dip in 15% sulfuric acid 
at room temperature tor 
10-15 min. 


800 F for 5-20 min. 
or 
Immerse 


900-950 F for 30 min. 
or 
Immerse 


900 F for 5-10 min. 


1. Immerse in Virgo Salts at 


in non-electro- 
lytic Kolene No. 4 bath at 


in electrolytic 
Kolene No. 4 bath at 825- 


1. Immerse in Virgo Salts for 

20-30 min. at 925 F 

or 
Immerse in non-electro- 
lytic Kolene No. 4 bath at 
950-1000 F for 30 min. 

or 
Immerse in electrolytic 
Kolene No. 4 bath at 900- 
950 F for 10-20 min. 


bath. The loss in ductility of com- 
mercially pure titanium treated in 
the temperature range of 850 to 
1000 F, is shown in Fig. 1 where 
performance is compared with that 
of the Virgo salt bath. At 1000 F, 
titanium can be thoroughly descaled 
in 1 min, but its ductility drops 
from an angle of bend of 180 deg to 
one of about 30 deg. Such losses 
would be prohibitive from the stand- 
point of both application and fab- 
rication. In the Virgo bath ( and the 
Kolene bath which behaves simi- 


larly) no loss of ductility occurred in 
titanium processed for 30 min be- 
tween 800 and 1000 F. 

The attack on titanium by the 
various solutions is important in the 
processing of the metal. Some proc- 
esses which will descale titanium 
are much too drastic for production 
use. The stock losses experienced 


2. Water rinse. 





2. Quench-rinse in water. 2. Quench-rinse in water. 





Dip in solution of 10 parts | 3. 
nitric—2 parts hydrofluoric 
acid and 5 parts water at 
140-160 F for 1-2 min. 


Dip in solution of 10 parts 
nitric—2 parts hydrofluoric 
acid and § parts weter at 
140-160 F for 2-3 min. 


3. Dip in 3 one of nitric to | 3. 
1 part hydrofluoric acid at 
140-160 F for 1-3 min. 







4. Water rinse 

or 
Dip in concentrated hy- 
drofluoric acid for 30-60 
sec. 


4. Water rinse 
or 
3a. Dip in concentrated hy- 
drofluoric acid for 10-15 
sec. 


4. Water rinse. 





3a. 
















4a. Water rinse. . Water rinse. 
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Fig. 
per ond in the Virgo Salt bath on the ductility of titanium. Results 


for the Kolene No. 4 bath were similar to those for the Virgo process. 


1—Graph shows the effect of immersion in ordinary caustic 





Fig. 2—Stock losses caused by various descaling processes for 
titanium are shown here. 
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with the different descaling methods 
are compared in Fig. 2. Metal im- 
mersed in a fluoboric acid solution 
loses from 1.5 to 5 mils per side in 
5 min, whereas the Virgo salts at 
800 F attack the metal only slightly, 
less than 0.75 mils of stock being 
removed in 2 hr at this temperature. 
At 900 F for the same time, 3 mils 
is removed. Figures for Kolene- 


treated metal are not included here 
but compare favorably with the 
Virgo values. 
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In connection with the descaling of titanium, the effects of 
hydrogen and stress on the ductility of the metal were investigated. 
Changes in ductility were measured on a constant rate bend 


machine. 


The results of tests on commercially pure titanium, which had 
been oxidized at 1300 F for 30 min, and immersed in a 10% 
electrolytic caustic solution are shown in the accompanying graph. 
Minor embrittlement is apparent but it is not as serious as in 
some common steels. As indicated, heating the metal in water at 


Embrittlement of Titanium 


200 F increased ductility of the parts by 7 to 15 deg, indicating 
the embrittlement was only minor. 
Similar tests were conducted with the parts subject to 68,000 


psi stress to determine their susceptibility to stress corrosion. The 





angle of break was determined at the point of maximum deflection 
and certain distances away from this point. The similarity of the 
curves for the stressed and unstressed parts in the graph indicates 
that the loss of ductility in titanium can be attributed to hydrogen 
embrittlement and not to stress corrosion as such. 
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Embrittlement of titanium caused by immersion in a 10% 
electrolytic caustic solution. Curve 1 represents samples from 

















bath. Curve 2 shows results of heating these treated samples 


in water at 200 F. 
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30 40 so 
Time, Hr. Immersion 


Effect of stress and hydrogen on titanium. Upper curve represents sam- 
ples stressed at 68,000 psi during treatment in electrolytic caustic bath. 
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FATIGUE LIFE of trailer springs is greatly extended by shot peening to develop compressive stresses in the outer layers. 


Advantages 


1. 


2. 


Can be applied to finished parts. 
Can be applied to selected areas. 


Can be applied without causing excessive 
distortion. 


Can be used to increase the yield strength 
of sheet metal. 


Can be used as a surface finish to replace 
polishing. 


Can be used in forming metal sheet. 


In some cases permits the substitution of 
low cost steels for alloy steels. 


Sometimes allows weight savings by per- 
mitting the use of higher stress levels. 





Where Shot Peening 


Limitations 


1. Not very effective in increasing fatigue re- 
sistance to tension-compression loading. 


Over-peening may weaken the metal. 


Since affected depth is only a few thov- 
sandths of an inch, improvement in yield 
strength and fatigue resistance is not so 
great in thick as in thin sections. 


Since peening is a cold-working operation, 
the effects are removable by heat treat- 
meni. 


If the base metal is defective, containing 
seams, cracks or inclusions, peening may 
not be effective. 


MATERIALS & METHODS 
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shof peening. 


Can Be Used to Advantag 


POROUS ALUMINUM DIE CASTINGS for outboard motors are sal- 


vaged and at least 40% of “leakers’’ pass a water test after 
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cuP NO. 3 — SHOT PEENED 
47 HRS. EXPOSURE 





curP NO. | — NON-PEENED cuP NO. 2 NON-PEE NED 
2-1/2 HRS. EXPOSURE 


1/2 HRS. EXPOSURE 





19 HRS. EXPOSURE 


CUP NO. 4 — SHOT PEENED 

























First developed to improve fatigue life of springs, the use 
of shot peening has expanded fo include (1) straightening and 
forming, (2) decreasing stress corrosion cracking, (3) reducing 
porosity in castings, and (4) testing quality of plating. 


© PROBABLY THE EARLIEST method 
of cold-working, peening has been 
used for centuries by blacksmiths to 
improve the properties of a metal. 
[In recent years the method has been 
industrialized by transferring the 
peening operation from the hammer 
to the hammering effect obtained by 
hurling shot at high velocity against 
a metal surface. This operation, 
well known as shot peening, is now 
employed to improve the properties 
of the surface and is particularly 
effective in increasing fatigue life. 
Shot peening is accomplished 
cither by centrifugal force or by air 
blast. Shot of a selected size and 
hardness is hurled at controlled 
velocity and direction against the 
surface of the work to be peened. 





Each particle of shot acts as a peen 
hammer and makes a small dent in 
the surface of the material. The 
surface layers are stretched beyond 
the yield point and the result of 
many such impacts is plastic flow to 
a depth of a few thousandths of 
an inch below the surface. The 
metal below this surface layer, how- 
ever, is not stretched and after peen- 
ing, acts to force the surface layers 
to conform to the original size of 
the part. The result is development 
of compressive stresses in the sur- 
face layers. If the section being 
peened is sufficiently thin, the re- 
straining force of the un-peened 
metal is not sufficient to overcome 
these compressive forces and warping 
occurs. This effect is used to advan- 


STRESS CORROSION CRACKING of cold drawn brass in an ammonia 
atmosphere is retarded by peening. 


p by JOHN L. EVERHART, Associate Editor, 


Materials & Methods 


tage in the Almen gage for determin- 
ing the intensity of shot peening 
and also in peen-forming. 

Selection of the method of peen- 
ing depends on the application, par- 
ticularly on the size and quantity of 
parts to be peened. 

In the centrifugal method, the shot 
is propelled by a bladed wheel, Ad- 
vantages claimed for this method 
are (1) the velocity of the shot is 
readily controlled by maintaining a 
constant speed of rotation of the 
wheel, (2) high rates of shot flow 
permit high production rates, (3) 
the wheel is a self-contained unit, 
and (4) there is no moisture prob- 
lem as there is in the use of com- 
pressed air. Peening by this proce- 
dure is employed for the majority of 
applications. 

In the air-blast method, the shot 
is propelled by compressed air. Ad- 
vantages claimed for this procedure 
are (1) the ability to peen inside 
surfaces of deep holes, (2) suitable 
for limited production, and (3) use- 
ful for peening of a small area on 
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an intricate part. 

Shot peening is used principally 
for improving the endurance life of 
various machine components. How- 
ever, a number of other uses have 
been developed including improving 
lubricatien properties, peen forming 


and peen straightening, inhibiting 
stress-corrosion cracking, reducing 


porosity in castings and replacing 
polishing operations in surface finish- 
ing. 


Fatigue Life 


Because shot peening places the 
surface layers in compression while 
fatigue failures are tensile failures, 
the process increases the life of parts 
subjected to alternating stresses. It 
is however much more effective on 
parts subjected to bending or tor- 
sional stresses than on those sub- 
jected to tension-compression. 

The improvement in fatigue life 





TESTING DEFECTIVELY-BONDED silver plate by shot peening. 
The hammering action of the shot deforms the silver. If the 
bond to the steel-backing is poor, blistering occurs. 













was first taken advantage of for 
springs. One of the principal ap- 
plications is the peening: of com- 
pression coil springs having wire 
sizes ranging from 1/16 to 21/4 in. 
in dia. Extension coil springs are 
also peened but usually only on the 
hooks. leaf 
peened before pre-setting for the best 
results. 


Torsion springs are 


One of the more recent develop- 
ments is the shot peening of springs 
while they are held under stress. 
This has been reported to improve 
the life of leaf springs peened only 
on the tension side and of coil 
springs. Some data are given in an 
accompanying table. 

Other applications of shot peen- 
ing, in which improvement in fa- 
tigue life is the major objective, in- 
clude crankshafts and connecting 
rods, oil well drill pipe, sucker rods, 





mandrels, and gear teeth. A; 
tional feature observed on 
peened gear teeth is an improve. 
ment in lubricating properties. Thi, 
has been attributed to retention of 
oil depressions formed by peening 


shot. 


Peen Forming and Straightening 


As mentioned previously, com 
pressive stresses set up by peeni Qa 
surface cause curvature in thin sec. 
tions. This phenomenon is employed 
in the peen forming of aircraft wing 
panels. These panels are produced 
by machining the skin and stiffen. 
ing members from a single 75ST6 
aluminum alloy plate. In making 
this integrally stiffened wing section 
about 80 to 95% of the original 
stock is removed leaving a flat panel 
which requires curving to meet aero- 
dynamic requirements. These wing 
sections range up to 32 ft long by 
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stress (Associated Spring Corp.) 


““PEEN FORMING” is used to develop 
the small curvature necessary to fit 
this wing skin to the wing structure. 


Shot peening of pretempered wire increases the range of permissible 
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sible 


‘a. wide and offer a major prob- 
in final forming. 
trial and error methods, the 
peening intensities were de- 

to enable a skilled operator 

the part in a single pass 

the shot peening machine 
The radius of curvature specified at 
the inboard end was 300 in. At the 
outboard end it was 180 in. It was 
found also that parts over-peened 
and thus curved beyond the specified 
requirements could be peened on 
the opposite surface to reduce the 
curvature to the desired value. 

A major simplification in manu- 
facturing methods resulted from the 
development of this forming me- 
thod. The application of peen form- 
ing eliminated the fabrication of 
1500 separate parts and the use of 
5000 rivets in a 32-ft wing section. 

Since the shape of relatively thin 
parts can be changed by shot peen- 
ing, it is possible to straighten 
warped parts by this procedure. 
Selective peening is used _ to 
straighten shafts and tubes and to 
round-out rings and ring gears. 
Carburized ring gears 48 in. in dia 
have been rounded to within 0.003 
in. by this method. 


Stress Corrosion Cracking 


Spontaneous cracking which occurs 
in some metals under the combined 
effects of high stress and corrosive 
attack occurs in the region of the 
part which is stressed in tension. 
Experimental work has indicated that 
shot peening, by imposing a surface 
layer under compression, can be use- 
ful in increasing the life of some of 
these materials. The tests have in- 
dicated that the life of certain mag- 
nesium alloys, cold drawn brass and 
stainless steel can be increased con- 
siderably under test conditions which 
cause rapid deterioration of the un- 
peened parts. 


Other Applications 


Shot peening has been used to 
overcome slight porosity in alumi- 
num die castings. Apparently suff- 
cient flow of metal occurs during the 
peening operation to close the pores. 
Of course, this effect will be lost 
if the peened surface is removed by 
subsequent machining. 


PICTURE CREDITS: American Wheelabrator & Equipment Corp., Associated Spring Corp., Lockheed Aircraft Corp., and Metal Improvement Co. 
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Effect of Shot Peening on Fatigue Life 











Life (cycles) 
Shot Peened Under 
Static Stress of 

Part Unpeened Shot Peened 137,000 Psi 
Axle Shafts 75,000 379,000 
Axle Shafts 250,000 5,000,000* 
Ring Gear and Pinion 150,000 350,000 - 
Leaf Springs 300,000 700,000 
Steering Knuckles 520,000 2,200,000 ~— 
Sway Bars 140,000 475,000* _— 
Armasteel Test Bars 150,000 5,000,000* 
Spring Steel | 55,000 275,000 | 7,264,000 
Spring Steel | 25,000 | 117,000 | 4,200,000 








* No fatlure. 


(American Wheelabrator © Equipment Corp.) 


The process has been used also as 
a surface finishing method to replace 
the polishing of connecting rods 
with savings reported to range up to 
40 man-hr per engine. 

The quality of the bond obtained 
when steel is silver plated can be 
determined by shot peening. A test- 
ing method has been developed 
which relates peening intensity to 
adherence. It is in use for deter- 
mining the quality of plating on 
silver-plated steel bearings for air- 
craft. 

Shot peening is also under inves- 


tigation for improving the properties 
of isothermally quenched steels. The 
steel is quenched from above its 
transformation temperature into a 
molten bath held above the mar- 
tensite formation range and removed 
before transformation of the austen- 
ite is complete. The desired surface 
is shot peened while the steel is hot 
and the part is then cooled to room 
temperature. It is stated that greater 
compressive stresses are set-up in the 
surface peened in this manner than 


in that peened conventionally and 
fatigue resistance is improved. 





SELECTIVE SHOT PEENING was used to round this ring gear to within 0.0015 in. Gear is 
over 3 ft in dia. 
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around $45,000, with deliver 
estimates ranging from fou 
months. Due to the urgency 
installation and the need { 
quate repair or replacement, 
necessary to devise some othe: 
pA a aa aaa “ik? ees a ae sae od of making the gaskets. It y 


midi 
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mated that it five constituent 

were cut out of smaller sheets ap 
could be joined together to form o; ) 
large one, a 50% reduction of mate 
rial could be realized. 

After inquiries failed to revea 
developments in the welding ot 
material, mechanical joining methods 
were thoroughly investigated. Mast; 
compounds and rubber molding 
methods were unsuccessful ; pegee 
tongue and groove and sandwicd 
joints, though displaying fair me 
A large gasket made up of four integral pieces of Teflon, butt welded chanical qualities, lacked positive 

at the points. marked with arrows. pressure tightness. In this case pres. 
sure tightness was very important as 
the vessels would contain quantities 
of radio-active solutions which 
spilled, would result in serious ope: 


: . 
Teflon Joined by Fusion ational and health hazards. 


Temperature, Pressure and Time 


a With the elimination of the pos 
4 | if by H. G. HENRY, Process Engineer, sibilities of mechanical joining, I 
General Electric Co., Hanford Atomic Products Operation 4S decided to experiment with 

welding or fusion bonding methods 


Utilizing the data compiled from the 
manufacturer of the resin and from 


With the proper combination @ THE JOINING OF TEFLON to itself published literature, it was found that 
has been a problem ever since its de- the material decomposed slowly fron 
of temperature, pressure and velopment during World War II. A its solid phase at about 620 F w 
time, this difficult-to-join ma- chemically inert  polytetrafluoroethy- a sharp drop in strength. Yielding 
terial can be readily welded. lene resin, it does not flow at ordi- first the gaseous monomer, it gives olf 
nary molding temperatures, though it other gaseous chlorine derivatives at 
does become a gel at its melting point around 750 F. It was also found 
and can be handled as a semi-solid of that since minute amounts of gases 
extremely high viscosity. In the past, containing fluorine escape at temper 
the only practical means of joining tures as low as 420 F, adequate ver 
seemed to be by mechanical methods, tilation was necessary in all areas 
none of which could produce a high where the experimental work wa: 
degree of pressure tightness. done. 
Developments at the Hanford Plu- When the temperature limits ol 
tonium Plant prove that Teflon can the material had been determined, it 
be welded readily provided proper W#S Hecessaly to find the proper wed 
engineering consideration is given to SUF and time combinations — ae 
the welded joint. The tensile strength would result in the effective joining 
of the resulting bond will range from Ff the material to itself. In the “gait 
30 to 70% of the tensile strength of ‘8 furnace tests, three types 0! 
the parent material. joints were used: the butt joint, 
G-E’s interest in this process was ‘tongue and groove joint, and the 
aroused when it became necessary to ‘Jolning of two sheets face to face. In 
fabricate and repair several large Tef- ll. cases it was found desirable to 
lon gaskets during the installation of clean and degrease the joints prior . 
chemical apparatus at the Hanford Welding. The best results were 0 
Plant. To fashion the gaskets directly tained with the tongue and en 
from an integral piece would have nd the face-to-face joints _ 
required a sheet about 17 ft square W&© bonded in the furnace at 660 
and VY in. thick. The cost of this for 48 hr. In all cases bonding 
amount of Teflon would have been and/or welding was very good to « 








Two strips of Teflon, lop welded, produce a 
joint the tensile strength of which is 30 to 
70% of that of the parent material. 
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1 not been appreciably af 


ellent 


face 


ier chemically o1 physically 
bonding process 
initial 


“yy L, 
rmyiinie i1¢ 


ily, these tests were 
feasibility of 
ing scheme. Further work 
\ en done in the formation of 
hick materials by laminating 1/16 
One of the inher- 

litficulties in the process was that 

was necessary to maintain the 
nding temperature at all faces 
where bonding was desired, and in 
ao instances were welds evident, no 
matter what pressures were applied, 
where this temperture was not main- 


if. pieces. 


tained. 

lhe results of these tests and other 
work on the process disclosed that 
bonding conditions are generally 
characterized by transformation of 
the Teflon from the white opaque 
substance to a translucent gel, which 
5; maintained from about 620 to 750 
F at which point the material starts 
to decompose rapidly. The optimum 
temperature for bonding was found 
to be 660 F + 10 F, and the time 
required, 4 to 48 hr. Optimum pres- 
sures were found to be around 75 psi. 
These pressures were so low that 
normally, the material was confined 
to the required thickness and its ther- 
mal expansion furnished the neces- 
sary pressure at the bonding inter- 


face 


Variations of Technique 


Subsequent work by Atkinson & 
Jones Construction Co., a Hanford 
subcontractor, further developed the 
welding technique, making it adapt- 
ible to field fabrication or repair of 
large diameter gaskets. It was found 
that the time element is, to some ex- 
tent, a function of the method by 
which the heat is applied, as it is ab- 
solutely mecessary to maintain the 
bonding temperature at the welding 
interface. Therefore, by applying lo- 
calized heat to the joint by means of 
4 current-carrying grid, sandwiched 
between the areas to be joined, the 
welding time was materially reduced. 
A clamp was devised and after ex- 
perimenting with various heating 
grids, it was found that good welds 
could be made with the greatest 
strength being developed in 7 to 9 
min. Maximum pressures applicable 
in the 620 to 690 F range were found 
to be between 45 and 70 psi depend- 
ing on temperature, extent of heated 
zone, manner in which pressure was 
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applied, and freedom of the material 
to extrude. 

Another approach employed a 
small plaster of Paris or transite 
welding furnace with a mica lining 
around which was wound +38 Ni: 
chrome wire. Welds made by butting 
Teflon together 
tO be ; 
strength due to the absence of dis- 
continuities in the joint. Discontinu- 
ities in a weld apparently act as stress 
raisers and affect the overall strength 


n this de vice proved 


| 
+ 


consistently higher in tensile 


of the bond. 


Applications 


At Hanford, the majority of appli- 
cations for these welding techniques, 
which can be disclosed at this time, 
are in fabricating large diameter gas- 
kets and “‘O’’-rings. Work is now un- 
der way to fabricate ‘‘O’’-rings di- 
rectly from Teflon rods by welding 
the ends together, which should 
prove ideal for field fabrication and 
maintenance of expensive gaskets and 
“O”’-ring seals. 

Another unique application is for 
magnetic stirrers used in laboratory 
research on plutonium. Since it is not 
possible, due to the toxicity and ra- 
diation hazards, to directly stir even 
small quantities of this material in 
liquid form, a rotating magnet is in- 
stalled below the plutonium vessel. 
At first a glass-encased soft iron wire 
was rotated in the induced magnetic 
field to stir the solution. However, 
occasionally the glass case would 
break, allowing the iron to contami- 
nate the entire plutonium solution. 
Teflon was then suggested since it 
will not break and is impervious to 
corrosion. A 1 in. o.d. Teflon tube 
with a 0.035 in. i.d. was fabricated 
and a short piece of soft iron wire 
placed in the center. Teflon plugs 
were then inserted in each end, a 
suitable heating mold was produced, 
and the material was fused at 660 F 
for several hours, forming a solid 


Teflon Tube 





















































Welding Time, Min. 


Tensile strength of Teflon welds. 
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Temperature, F 


Linear expansion of Teflon. Total length 


versus temperature. 


plastic sheath around the wire. The 
stirrers have currently been in use 
for well over a year and the Teflon 
casement shows no visible signs of 
chemical attack. 

Plans are currently being made to 
utilize this resin in the fabrication 
of small plastic ionization chambers 
which must be hollow and contain no 
metal in order to give the desired re- 
sult. With the development of this 
welding process, Teflon, which is the 
only plastic dielectric with both 
the electrical and corrosion-resistant 
properties necessary for this job, 
should prove to be the ideal material. 


Iron Wire 


Teflon Cap 


SECTION A-A 


Welded Joint A < 





Magnetic stirrers for radioactive solutions fabricated by welding Teflon into solid sheaths 
around strips of iron wire. 
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Finished radar screen features unusual structural design. Tubular spanning members (arrows) form top and bottom edges of the 


parabolic screen. 


Stainless Tubing in Radar Screens... 
... Lowers Cost ... Simplifies Fabrication 


The requirements that must be met 
by radar scanning screens for naval 
vessels include: (1) strength to resist 
the winds, vibrations and pitching 
and tossing movements (2) light 
weight and (3) accurate shape 
which must be retained to preserve 
the operating characteristics of the 
radar. To achieve these, engineers 
of ITE Circuit Breaker Co. departed 
from the usual design approach of 
forming the screen’s supporting 
frame entirely of girder sections. 


1 Tube bending method devel- 
oped avoids the usual mandrel tech- 
niques. Desired parabolic curve is 
obtained by bending the long top 
edge tubing sections to conformity 
with a template. Three men accom- 
plish the shaping of these sections 
without using mandrels inside the 
tubing, and without creating distor- 
tions in tubing cross section. The 
upper half of the screen’s skeleton 
is built on a wooden shaping form. 
After the single length of tubing 
which forms the top edge of the 
screen is shaped by hand to a tem- 
plate, it is clamped in place on the 
upper-half assembly frame (see ar- 
row). Vertical ribs are also clamped 
in place on the form. 
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Instead they formed the frame of 
vertical ribs, but connected these by 
tubular spanning members across the 
top and oon 

In consultation with the technical 
staff of Superior Tube Co., the ITE 
engineers selected stainless steel tub- 
ing type AISI 304. For the top span- 
ning member, 1.0-in. o.d. size tubing 
was adopted. For the lower member 
of the parabolic frame, 0.50-in. size 
was used. By taking advantage of 
the bending and welding properties 


of this tubing, a relatively simple 
fabricating procedure was developed. 
Net result of this new structural 
design and new fabricating technique 
is a radar screen of the required 
lightness, strength and shape, but 
produced faster, at lower cost, with 
less use of skilled labor and with less 
consumption of strategic materials 
than were formerly needed. 

A step-by-step explanation of this 
new fabricating procedure is given 
in the following illustrations. 
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2 Vertical ribs and tube are 
welded together. Cantilever action 
of the assembled tubing adds con- 
siderable rigidity to the skeleton 
Tubing ends are plug welded to 
orner braces, electric shot welded 
to vertical ribs. Bracing provides the 
extra joint strength mecessary for 


tube rigidity. 


3 The shorter half-inch tubing 
lengths are given the required para- 
bolic shape by several passes through 
special shaping rolls. The stainless 
tubing, cut to the right lengths, is 
passed through the cold rolls without 
a mandrel. Each time the tube passes 
between rollers, the degree of arc is 
increased. The gentle pressure of the 
rolls does not distort tube cross sec- 
tional roundness even when this 
forming pressure is continued. 


4 After the lower-edge tubing 
has been shaped to the right curva- 
ture, a hydraulic press flattens the 
structural tubing for easy joining to 
radar screen rib ends. Rapid and 
uniform pressure of the press insures. 
a perfectly flat joining surface at the 
precise point of contact without: (1) 
affecting the tube’s parabolic shape, 
(2) distorting the cross sections 
along spans where rigidity is speci- 
fied, or (3) unduly stressing the 
metal at flattened areas. 
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5 The pre-shaped tubing members 
are then electric shot welded to stain- 
less joint flanges—which in turn are 
shot welded to the bottom ends of 
radar screens vertical ribs. Assembly 
of the screen’s rigid skeleton is done 
Nn sper ially constructed wooden 
rorms Welders reach spots to be 
tacked with electric hand welding 
machines which are suspended for 
ceiling on track carriages 


6 Final joining of half-inch tube 
members to the radar screen frame 
is accomplished by shot welding of 
the tacked joints. Lower assembly of 
the screen skeleton has been removed 
from wood shaping form, is now 
ready to be joined to upper assembly. 


7 Stainless steel wire screening is 
hot welded to the assembled radar 
screen frame. After top and bottom 
edges are welded on face of screen, 
excess screening is clipped one inch 
beyond tubing, rolled over and 
tacked along reverse side. For 
greater structural strength along the 
edges of the parabolic radar screen, 
inert arc welding is used. 








One pair of standard ‘“‘CV”’ frame castings (bottom) and one pair which have been trimmed 
for fuse casting of new configuration on end of frames (top). 


Problem: 


To obtain limited quantities of special 


shapes at low cost. 


A Solution: 


@® THE DEVELOPMENT OF a new 
casting technique promises to elimi- 
nate the need for many expensive 
new dies where the desired shape 
of the new part is similar to a stand- 
ard casting already in production. 
Among the zinc alloy castings manu- 
factured by the Ternstedt Div. of 
General Motors Corp. for car win- 
dow frames and ventilating panes, 
similar, though not identical, cast- 
ings are required in limited quantity 
for use on their sport car models. 
The cost of a complete new die 
would be prohibitive for such 
limited production. However, it was 
found that by constructing a die, the 
cavity of which would form the new 
shape on the end of the main cast- 
ing, revised shapes and dimensions 
could be fuse-cast to the standard 
part at approximately one quarter 
of the cost of a new die. 

One example of the use to which 
this process has been adapted at 
lernstedt is the modification of the 
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Fused Die Castings 


by HERBERT CHASE 


so-called ‘CV’ frames that support 
a shorter than standard ventilating 
plate on a special sport car model. 
This altered casting is required in 
limited quantity which would not 
justify the fabrication of a new die 
at an approximate cost of $25,000. 

By altering the standard die to 
make the fused casting, the cost was 
reduced to approximately $6,000. 
The standard die is used regularly 
for making frames in high produc- 
tion quantities, but about once a 
month the cavity is changed to pro- 
duce a run of several hundred of the 
special fused castings, after which 
the die is reconverted for use in 
standard production. 

The equipment needed for this 
process is an induction heater and 
a die, which is constructed to form 
the revised dimensions, with aper- 
tures to hold the cut-off ends of the 
standard casting. About four inches 
of these cut-off ends are first brought 
to a temperature of about 400 to 


420 F in the heater before inserting 
in the die. This allows the end of 
the casting to fuse solidly with the 
molten zinc alloy in the casting die. 
Gating in the die is such that the 
zinc alloy injected into the new 
cavity flows across and melts part of 
the hot, cut-off end of the inserted 
casting, fusing with it before the 
newly cast portion freezes in the die. 

Results have proved completely 
successful at Ternstedt. The new 
zinc alloy casting proves to be a lit- 
tle stronger at the point of fusion 
than the standard casting at the same 
section, where sectional area is equal. 
No thickening at the point of fusion 
is mecessary and except for slight 
marks on the casting where the new 
cavity blocks join the old, the sec- 
tion appears as though cast in one 
piece. 

When the altered die is in use, 
the induction heater, which is kept 
adjacent to the die casting machine, 
is loaded by the operator while the 
casting machine runs through its 
normal automatic cycle. Heating one 
end of the cut-off ‘““CV’’ frame cast- 
ing requires about 26 sec, and by the 
time this insert is up to the re- 
quired temperature, the casting ma- 
chine has opened and has been un- 
loaded by the operator. The opera- 
tor then removes the cut-off casting 
inserts from the heater, places and 
locks them in the die and starts the 
casting machine on its mext cycle 
while he reloads the heater. With 
this setup, the machine and a single 
operator can produce about 100 
gates of castings per cycle, one right 
hand and one left hand frame. 

To date, several dies for casting 
different window frame components 
have been altered to fuse-cast special 
parts and the savings over making 
completely new dies for these parts 
have been large. Products thus made 
are equal to the standard parts in 
all respects and perform the same 


function, though used on special 
bodies. 


Although fuse-casting is a new 
process and is now employed only 
for special parts, it is believed that 
it can be used to great advantage 
by other die casters in the future. 
There are innumerable cases where 
castings are needed that are near 
duplicates of standard castings, yet 
the cost of complete new dies is pro- 
hibitive due to the comparatively 
small quantity of parts required. By 
using the fuse-casting technique in 
altered dies, these parts could be 
produced efficiently at a minimum 
cost. 





























Magnesium as a 


Wear Resistant 
Metal 


by E. L. SCHAPER, 
Dow Chemical Co. 
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Magnesium sand elevator buckets lasted longer while weighing less than the malleable 


iron buckets they replaced. 


Under certain operating conditions some magnesium alloys 
are successful in wear applications such as bearings, shafts 
and gears. Coatings of various kinds also improve their abra- 


sion resistance. 


@ MAGNESIUM IS NOT generally 
looked upon as a wear resistant ma- 
terial. However, there are many 
cases where its other properties and 
economics would make magnesium 
an attractive choice of material if 
its wear resistance were adequate. In 
recent years, methods of improving 
wear characteristics of magnesium 
alloys have been developed and are 
now being improved. This article 
summarizes these advances and the 
present status of magnesium as a 
wear resistant material. 


The Metal and Its Alloys 


To date, few laboratory tests have 
been carried out on the wear resist- 
ance properties of the common com- 
mercial magnesium alloys; therefore, 
definite conclusions can not be made. 
The few comparative figures avail- 
able indicate that although both in- 
creased alloy content and heat treat- 
ing and aging do raise the hard- 
ness of the material, they increase 
the wear resistance only slightly. 

In regard to methods of fabrica- 


tion, the difference between cast and 
wrought magnesium does not seem 
to be significant, though users of die 
cast magnesium parts have many 
times claimed that a wear resistant 
skin effect has been noticed, This 
could be the result of a quickly 
chilled fine grained surface layer. 
Special Alloys for Bearings—Ex- 
perience has shown that under some 
operating conditions, certain mag 
nesium alloys can be used directly 
as the bearing material, eliminating 
the need for bushings or inserted 
bearings. Several years ago consid- 
erable work was done along this line 
by one of the leading bearing manu- 
facturers in cooperation with the Dow 
Chemical Co. The results of this 
work showed that some alloys such 
as magnesium -+ 69% tin, mag 
nesium -+ lead, and magnesium ~+ 
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20% cadmium -++ 10% lead had 
better bearing properties than the 
common commercial magnesium 
alloys. These findings were corrobo- 
rated by other tests carried out in 
Germany which showed similar cad- 
ead alloys to have slightly 
super bearing properties. The 
German investigations also make re- 
eated mention of the non-seizing 
characteristic of magnesium bearings. 
Although experimentation and 
some service experiences in using 
magnesium directly as the bearing 
metal have been successful under 
higher loads and more severe con- 
ditions, the usual recommendations 
are as follows: 


mium 


1. Bearing loads should not ex- 
ceed 2,000 psi. 

2. Speeds should not exceed 1,000 
ft per mun. 

3. Operating temperatures should 
not exceed approximately 230 F. 

4, The steel shaft should be hard- 
ened or case hardened to at least 
350 Brinell and preferably to a 
higher hardness such as 600 Brinell. 
The shaft should be polished and 
ground. 

5. Ample lubrication should be 
provided. 


In addition to these recommenda- 
tions the freedom from abrasive grit 
or dirt, either metallic or nonmetal- 
lic, is desirable for magnesium alloys 
as well as any other bearing metal. 
Sharp edges or burrs, of course, 
should be avoided on the part which 
contacts the magnesium surface since 
the metal has excellent machining 
characteristics. 

Automotive Industry—The Ger- 
man automotive industry in particu- 
lar has experienced marked success 
in applying magnesium as a self- 
bearing material in cam shaft bear- 
ings, pushrod bearings and oil 
pumps. Reports indicate that all of 
the high production cars in Germany 
during the period before World War 
[1 used magnesium oil pumps, of 
which approximately 95% employed 
the cast magnesium housing directly 
as the bearing material for the shaft. 
The economic advantage gained 
through the ability of magnesium to 
be accurately die cast was the decid- 
ing factor in this case. This high 
casting accuracy plus the fact that 
the shaft hole could be cored so that 
only a one cut machining operation 
was required, resulted in an appre- 
clable saving over the cast iron 
pumps. In this oil pump applica- 

ion, occasional excessive wear was 
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experienced from the gear rubbing 
against the cover or body of the 
pump; however, this was eliminated 
by removing the sharp corners on 
the gear teeth which were actually 
machining the magnesium of the 
pump body or cover. 

In this country also, several auto 
motive companies have found suc 
cess in laboratory tests on mag- 
nesium oil pumps where the mag- 
nesium housing serves directly as the 
bearing material for the shafts. At 
least one of these companies has 
carried the testing of these pumps to 
road test cars, most of which have 
accumulated over 40,000 miles to 
date, one over 87,000 miles, and 
periodic examination shows the mag- 
nesium to be performing well. 

Other Applications—The unpre- 
dictable success of magnesium in so 
many applications involving wear ai- 
most dictates that the material be 
given a trial when there are other 
advantages to be gained from its 
use. For instance, the resistance of 
magnesium to sand abrasion is typi- 
fied by the core boxes, flasks, pat- 
tern plates, bottom boards and sand 
elevator buckets used in foundries. 
In at least one case, a large manu- 
facturer reported that magnesium 
core boxes used for blown cores 
showed wear resistance equivalent to 
that of aluminum, steel or brass and 
had the additional advantage of light 
weight. In the case of the endless 
belt sand elevator buckets the wear 
resistance of magnesium was found 
to be equivalent and in most cases 
far better than that of the malleable 
iron it replaced. 

One manufacturer has been mak- 
ing extensive tests for over three 
years on magnesium housings and 
parts for the under side of automo- 
biles. The tests have purposely in- 
cluded road conditions which could 
cause stone abrasion on the castings. 
Conclusions to date are that the 
magnesium shows no greater wear 
than other materials and that no 
shielding precautions are necessary. 
Magnesium has also been used suc- 
cessfully for grain scoops in the 
handling and unloading of grain 
from freight cars, and in baker peels 
used for removing pans of bread 
from bakers’ ovens. 

In the Jawnmower industry mag- 
nesium is finding use for such parts 
as gears and pawls. After extensive 
wear tests on gear teeth, a manufac- 
turer concluded that magnesium 
could satisfactorily replace a cast iron 
gear and wheel if an aluminum 


alloy pinion rather than one of cast 
iron Or magnesium were used. At the 
same time tests were conducted on 
the impact abrasion resistance dur- 
ing the engagement of a pawl against 
the inside of the pinion. In this test 
the magnesium pinion was shown to 
be the best, the aluminum second, and 
the cast iron poorest of the three 
materials tested. Still another lawn- 
mower manufacturer has used over 
one million die cast magnesium gears 
with complete success. 

It goes without saying that many 
conditions of wear or abrasion are 
so severe that magnesium, as such, 
can not meet the requirements. When 
magnesium is used under such con- 
ditions, the parts must be protected 
by inserted sleeves, liners, plates, or 
bushings fabricated of a material 
with greater wear resistance proper- 
ites. Since various methods of 





Magnesium alloy serves as the bearing 


metal for the steel shaft in these die cast 
magnesium oil pumps for German cars and 
trucks. 
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Chromium deposits on these magnesium 
printing plates increased their printing life 


ten to twenty-fold. 
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Abrasion resistance of magnesium core 


alloying or heat treating the metal 
do not greatly affect the wear resist- 
ance of magnesium, further improve- 
ments of this property are usually 
achieved by surface coating. 


Coating the Metal 


Plating—From the wear resistance 
standpoint and from the technologi- 


cal standpoint, one of the most sig- 
nificant recent developments in mag- 
nesium finishing has been the electro- 
plating process. It consists essen- 
tially of a zinc immersion coating 
followed by the application of a cop- 
per flash and electroplating in stand- 
ard plating baths. The resultant coat- 
ing of copper, nickel and chromium 
provides wear characteristics similar 
to that of any other plated metal. 
An example of this application 
can be found in the printing field. 
While magnesium printing plates 
possess outstanding printing life in 
the untreated condition the applica- 
tion of a chromium deposit on the 
printing surface increases the life 
of the plates 10 to 20-fold. The 
plating protects the metal from the 
wear due to the pigments in the ink 
and the clay coatings on the paper. 
For instance, previous plates used by 
Dixie Cup Co. for printing cups and 
containers, were copper-faced electro- 
types from which 750,000 to 1,500,- 
000 impressions could be obtained. 
With the long runs common in this 
industry, this often meant use of 
three to ten sets of electrotypes. By 
using magnesium plates with a chro- 
mium plated surface, it is now 





common to obtain 15,000,000 to 20,- 
000,000 printed impressions from a 
single plate. 

It should be pointed out that plat- 
ing will not always hold up under 
highly concentrated or brinelling 
types of loads. Under such condi- 
tions the hardness of the base metal 
also becomes a determining factor 
in the load carrying ability of the 
surface coating. 

Anodic Coatings—Several anodic 
finishes for magnesium are now 
available, but they are quite new and 
future testing of both present coat- 
ings and those under development 
will show their true value in wear 
and abrasion resistance. Though the 
optimum in anodizing magnesium 
has not as yet been developed, coat- 
ings such as the Dow No. 12, No. 
14 and No. 17, have been in limited 
use. 

Chemical treatment No. 12, or caus- 
tic anodize, is an anodic treatment 
employing an alkaline bath in which 
either direct or alternating low volt- 
age current produces the coating. To 
date, its principal use has been in the 
textile field where its hardness and 
the fact that it does not “crock” or 
rub off onto the fabric make it 
preferable to paint coatings. : Coat- 
ings of the No. 12 type are also in 
production use in the aircraft in- 
dustry. 

Chemical treatment No. 14, or 
a.c. anodic, is an electrolytic treat- 
ment in an alkaline bath with the use 
of high voltage alternating current. 
No. 14 is somewhat more abrasion 
resistant than No. 12 and in addi- 


boxes for sand foundries has proved to be at least comparable to other metals used. 


tion, has the ability to cover flow 
marks on die cast surfaces. Waxing 
of anodized parts is recommended to 
reduce smudging caused by handling 

Dow No. 17 Anodize is still under 
development; however it has been 
found to be more abrasion resistant 
than No. 12 or 14. 

The anodic treatment known as 
the Simpson-Cutter Process, the 
Manodyze a.c. or d.c., or the CVAC 
No. 1 a.c. or d.c., has received con- 
siderable publicity, though no speci 
fic information on its wear resistanc 
properties is available. Test results 
have indicated that coatings pro- 
duced by this process provide good 
protection and paint base qualities. 

A general comparison between 
some of the anodic treatments for 
Magnesium is given in Tables 1, 2, 
and 3. These show results of tests 
made by an automotive manufacturer 
in an attempt to obtain the maximum 
wear resistant magnesium surface for 
a particular application. In conduct- 
ing these tests, several specimens of 
magnesium, protected by various 
types of anodic coatings were used 
Table 1 shows the result of a modi- 
fied Taber abrasion test with a highly 
polished steel disk used in place of 
the usual calibrase wheel. In ob- 
taining the results shown in Table 2, 
a cast iron wheel was used, and for 
Table 3 a non-various friction dyna- 
mometer was employed to compare 
the effectiveness of various lubricants 

Unfortunately, the tests were made 
with a specific application in mind. 
and, therefore, do not comprise 
comprehensive evaluation of the an 
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odic coating field. However, the re- 
sults are interesting in that they give 
wn idea of the variance between some 
of the anodic coatings available. 

Another electrochemical coating 
for which excellent wear resistance 
- claimed is the HAE coating. In 
, recent article, H. A. Evangelides, 
developer of the process, stated that 
the process produces a refractory 
coating possessing excellent corro- 
sion, heat and abrasion resistance, 
and is exceptionally hard. The Moh’s 
scale hardness is estimated at between 
7 and 9 which is hard enough to 
polish Re 65 steel. To measure abra- 
sion resistance, the HAE finish was 
tested on a Taber Abraser. Results 
of the test using Calibrase Wheels 
CS17 and a 1,000 g weight showed 
no breakdown of the coating after 
8,000 cycles. 

In both service experience and 
laboratory tests on the wear resist- 
ance of the various anodic coatings, 
Dow has found that applying an oil, 
grease, or wax usually prolongs the 
life of the coating. Further improve- 
ments have been obtained by im- 
pregnating the coatings with col- 
loidal graphite. Corrosion by the 
graphite is eliminated by the anodic 
coating acting as an insulating sepa- 
rator on the magnesium surface. 

Sprayed Metal Coatings—Various 
types of metal spray coatings have 
been applied to magnesium with 
claims of varying degrees of suc- 
cess. One of the latest is a combina- 
tion chromium-tungsten spray which 
is reported to produce a hard, wear 
resistant surface. 

Although the cost of metal spray- 
ing is usually greater than that of 
electroplating, when the shape of the 
part presents plating problems or 
when the coating must be restricted 
to certain areas, metal spraying elim- 
inates the need for special anodes or 
stop-off lacquers. A good bond be- 
tween the sprayed coating and the 
Magnesium is a requisite for any 
sprayed metal coating. 

Chemical Treatments — Chemical 
treatments, such as the chrome-pickle 
and dichromate are of the surface 
conversion type for pre-paint treat- 
ment and have little value in increas- 
ing wear resistance. Their primary 
value from the standpoint of wear 
resistance is in the way of providing 
increased adhesion for subsequent 
paint coatings. 


This article was adapted from a paper pre- 
ented at the SAE Annual Meeting, Jan. 1953. 
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Table 1—Modified Taber Test* on Coated Magnesium and 
Aluminum Die Castings 





| No. Revs. to Wear 


Material and Coating Thru Coating 








Magnesium Dow 7 (Dichromate) 800 
Magnesium Dow 9 (Galvanic Anodize) 1,000 
Magnesium Dow 12 (Caustic Anodize) 3,000 
Magnesium Manodized, A. C. Current 2,600 
Magnesium Manodized, D. C. Current 3,500 
Experimental Magnesium Anodize 22,000** 
Aluminum Anodize (Sulfuric Acid, Heavy Coating) 22,000** 
Aluminum Anodize (Chromic Acid) 2,000 
Aluminum Anodize (Sulfuric Acid, Light Coating | 3,000 





| 





* Highly polished 1020 steel disk used in place of usual calibrase wheel. Test run with both surfaces dry. 
72 R.P.M. 
** Removed, no significant wear. 





Table 2—Abrasion Test of Coated Magnesium and Aluminum 
Against Rotating Cast Iron 





Average Frictional 
Force at 200 











Material and Coating | Y Casting Worn* | psi load 
| 
Magnesium Dow #12 Anodize | 80 | 21.8 
Magnesium Manodized A. C. Current | 75 | 22.8 
Magnesium Manodized D. C. Current 45 23.7 
Experimental Anodized Magnesium 3 23 
Anodized Aluminum (Sulfuric Acid-heavy coating) | 5 19.5 














* Same number of revolutions for each specimen. 
All specimens lubricated with 10 W oil. 





Table 3—Comparison of Effect of Various Lubricants on 
Anodized Magnesium and Aluminum Coatings 








Coefficient of Friction 
Material and Lubricant (Kinetic) 
Magnesium R Alloy (Without lubricant) 0.16 
Magnesium Dow #12—10 W Oil Lubricant 0.12 
Magnesium Experimental Anodized—Without Lubricant 0.17 
Magnesium Experimental Anodized—Graphite + 10 W Oil Lubricant 0.12 
Magnesium Experimental Anodized—10 W Oil Lubricant 0.16 
Magnesium Experimental Anodized—Waxed 0.10 
Aluminum Die Cast 380 Alloy——10 W Oil Lubricant 0.14 
Aluminum Anodized (Sulfuric A-id, Heavy Coating) 10 W Oi! Lubricant 0.19 




















Test made on non-various friction dynamometer, 
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Electrical conductivity of aluminum and magnesium alloys. 
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A new, practical instrument 
developed in Germany, di- 
rectly measures electrical con- 
ductivity of materials ... Can 
be used for sorting nonfer- 
rous metals and alloys, iden- 
tifying unknown metals, 
evaluating hardness and 
checking heat treating results. 













Measuring conductivity of a nonferrous alloy to insure proper quality before cutting and 


processing. 


Now a Useful Nondestructive Testing Toot 


@ CONDUCTIVITY Is A well known 
physical property which has been ap- 
plied to various tasks, but its value 
in nondestructive testing has never 
been fully appreciated because of the 
lack of conveniently rapid instru- 
mentation, applicable to unsectioned 
parts of industrial shapes. Now, 
however, an electronic conductivity 
meter, which quickly measures con- 
ductivity directly has been made avail- 
able in this country. 


Developed in Germany, where it 
is known by the trade name Sigma- 
test, this instrument is based on the 
theory of inducing high frequency 
eddy current in materials and de- 
tecting the effect of this current up- 
on the measuring coil or probe it- 
self. In this country, the instrument 
is now available under the designa- 
tion Magnatest conductivity meter. 

Specifically, this instrument meas- 
ures absolute conductivity of non- 
ferrous conducting materials directly 
by means of a convenient, hand 
held probe. The unit is easily cali- 
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brated with known conductivity spe- 
cimens supplied with the instrument. 
Temperature of the material to be 
tested has little or no effect if the 
calibration samples are allowed to 
stabilize to the temperature of the 
test samples. The presence of mod- 
erate amounts of oxides, scale. 
paint, surface roughness, or dirt has 
little or no effect on the 2% full 
scale accuracy of the instrument. A 
reasonably flat area of one-half inch 
diameter is required for readings and 
it is not necessary to make electrical 
contact with the test piece. 


The instrument is so constructed 
that it may be used to measure ab- 
solute conductivity directly in per 
cent of International Annealea Cop- 
per Standard. Standard conductivity 
has been defined by the International 
Electro-technical Commission = in 
terms of the amount of resistance to 
be found in a specified grade of high 
purity copper when measured at 
20 C. (68F). This resistance amounts 
to approximately 0.15 ohms per 


by HENRY N. STAATS, Magnaflux Corp. 


gram meter, which has been arbi- 
trarily designated as 100% conduc- 
tivity. 

Expressing conductivity in terms 
of International Annealed Copper 
Standard or %IACS is a convenient 
method of comparing one material 
with another. The instrument may 
also be used to measure a particular 
average value of conductivity and in- 


This new electronic conductivity meter 
measures absolute conductivity of nonfer- 
rous metals. 
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dicate deviations from this average 
in plus or minus calibrated readings 
on a separate indicating meter. 

This practical instrument thus en- 
ables the engineer to make use of 
conductivity as a nondestructive test 
and his job is made even easier 
because of the availability of great 
quantities of data in standard ref- 
erences. 


Sorting Metals and Alloys 


Most non-ferrous pure metals can 
be readily distinguished from one 
another by their conductivities. For 
example, pure lead has a conductivity 
of 8 to 9%. Gold ranges from 72 
to 77%. Tungsten is found in the 
range from 31 to 32%. Silver will 
be found at approximately 102% 
IACS. An accompanying chart illus- 
trates some of the conductivities of 
pure metals and a few of the more 
common alloys. The relatively nar- 
row ranges of conductivities of the 
pure metals make it comparatively 
easy to sort one from the other. The 
obvious application here would be 
for the sorting of scrap materials. 

The ability to distinguish between 
pure metals is not nearly as use- 
ful as the ability to distinguish be- 
tween alloys of the same or dis- 
similar base metal. In plants where 
alloys of the same or differing alloy 
content are used, there is the ever 
present problem of accidentally mix- 
ing different types. Incoming in- 
spection also has a problem of 
identifying various alloys since the 
supplier of raw materials is apt to 
make mistakes too. 

Many of the light metal alloys of 
aluminum and magnesium superfici- 
ally resemble one another so that 
once the stock is mixed the problem 
of identification becomes as much a 
part of the manufacturing process 
as grinding, cutting and other typical 
plant operations. In the event that 
materials become mixed, it is often 
necessary to perform time consuming 
tests to identify the metals. If many 
thousands of parts are involved, then 
the problem of sorting becomes an 
acute and troublesome task. Such 
tests as hardness, spark identification, 
density measurement, and chemical 
analysis often are resorted to in the 
event of mixed materials. 

Since conductivity can now be 
measured quickly and decisively, it 
can play a vital role in the task of 
identifying unknown materials. Pure 
aluminum has a conductivity of ap- 
proximately 65% whereas a typical 
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high strength alloy has a conductivity 
of about 50%. Permanent mold 
casting alloys A-214 has a conduc- 
tivity of 33% and commonly is used 
in the manufacture of cooking uten- 
sils. Aluminum alloy 220 frequently 
is used for aircraft fittings where 
rood machineability and resistance 
to corrosion is desired. This material 
has a conductivity of approximately 
21% 

From the foregoing it would ap- 
pear that measurement and interpre- 
tation of conductivities is a simple 
operation. The measurement itself 
is quite simple, however the inter- 
pretation is sometimes more complex 
than these simple figures would 
seem to relate. Many of the values 
of conductivity listed in the refer- 
ences indicate variations in value due 
to the fact that metals can exist in 
more than one state or condition. 
For an example: certain types of 
copper chromium alloys have a con- 
ductivity ranging from 30 to 35% 
IACS when measured in the w rought 
and quenched states. The same alloy, 
after precipitation hardening may 
have conductivities ranging from 
80 to 90% 

Almost all alloys have ranges of 
conductivities and frequently there 
is an overlapping of values. The 
accompanying chart shows a few of 
the light metals and their conduc- 
tivity values. This overlapping illus- 
trated cannot be avoided since it is 
the nature of the material which gov- 
erns the conductivity. The measuring 
instrument itself should not be 
blamed for the sins of the metals 
and their alloys. Despite occasional 
overlapping, conductivity is still a 
useful ‘adjunct to the other tests 
commonly used in the identification 
and sorting of mixed metals and 
alloys. 

The segregation of cooking equip- 
ment aluminum alloys from alumi- 
num extrusion stock used in aircraft 
work is no problem to the manufac- 
turer of airframes since it is unlikely 
that both alloys will be on the premi- 
ses. However, the sorting of identical 
alloys which may be at various 
physical states is of consequence. 


Evaluating Physical Properties 


The fact that many physical prop- 
erties of light metal alloys are re- 
lated to conductivity expands the 
usefulness of this simple nondestruc- 
tive test. The conductivity of aged 
aluminum alloys is definitely associa- 
ted with hardness. During the last 





war in Germany, extensive use Was 
made of the relationship between 
hardness and conductivity, particy 
larly in the aircraft industry. Th. 
relationship proved to be except 
ally useful and time savin 
checking pressed parts ma 
iluminum-copper-magnesium 
Here, two calibration samp] 
known hardness were used to dete; 
mine the range of tolerance. It als 
was noted that conductivity parallel; 
hardness for aluminum-magnesium 
zinc alloys when the materials wer, 
quenched at different temperatures 
Under some conditions, conductivit, 
appeared to be a better indicator of 
the desired technical properties thar 
Brinnell hardness. 


Of 


Incomplete quenching of | light 
metal alloys often results in the de. 
velopment of soft zones. Occasion. 
ally this same type of flaw occurs 
at the end of extruded sections. If 
a rapid probe scanning of the surfa 
is made to determine the variation i: 
conductivity, the softer zones may be 
readily detected and steps taken to 
correct the process. It is obvious 
that it is easier to scan a complex 
shape with a probe than to measure 
hardness by conventional methods 

Another important use to which 
conductivity can be put is the con- 
trol of certain physical qualities while 
the metal is still in the crucible 
People who melt copper may rapidly 
check conductivity of a small cooled 
sample and relate it to the phos 
phorus content. If the melt is in- 
sufficiently oxidized the batch can 
be adjusted and a small sample taken 
periodically until a permissible con- 
ductivity reading is taken. This same 
general technique may be used in 
casting of alloys of high copper 
content, particularly the conducting 
tin and lead bronzes. The deter- 
mination of purity of aluminum can 
be carried out in a similar manner. 


In summary, it is evident that 
conductivity is a useful nondestruc- 
tive testing property which until 
comparatively recently has not been 
extensively used. This physical prop- 
erty was discovered many years ago 
and used to a limited degree. Until 
the development of a practical test 
instrument such as described here, 
the advantages of the measurement 
of conductivity could not be re- 
alized. The use of this interesting 
and valuable physical property can 
now be achieved and is restricted 
only by certain inherent limitations 
and the ingenuity of the user. 


Ampco Metal, Inc. Data for conductivity charts taken from “Metals Handbook’’. 
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New Elastomer-Impregnated Leather 


® Gives complete porosity control in sealing applications. 


by ALFRED S. BERENS, Chief Chemist, Chicago Rawhide Manufacturing Co. 


@ DESPITE THE WIDE acceptance of 
elastomers in shaft seals, packings 
and similar types of protective de- 
vices, there remain many applications 
in the automotive, hydraulic, and 
pneumatic fields where leather is the 
most desirable material. The reason 
is that leather permits lubrication 
through the sealing member, which 
is not possible with homogeneous 
materials. However, the problem in 
leather seals has been control of po- 
rosity. But now performance test re- 
sults on a new elastomer impreg- 
nated leather, called Conpor, indicate 
porosity control has been accom- 
plished in leather sealing members. 

Basically, the new material con- 
sists of high-quality leathers usually 
chrome retan) impregnated with 
Thiokol liquid polymers, which when 
ured have no true melting point, 
but which will eventually soften at 
temperatures in excess of 300 F. The 
impregnated leather remains flexible 
at temperatures as low as —70 F. 
Once the leather is treated, the im- 
pregnations are so insoluble in oils 
nd organic solvents that they cannot 
be removed for examination. How- 
ever, when prepared as a pure cast- 
ing (without leather) only about 
1% of the impregnant is soluble 
when extracted with solvents such as 
gasoline, petroleum ether, hexane, or 
mineral spirits, while about 6% is 
lissolved by extraction from a cast 
sheet by chloroform, benzene, or car- 
bon tetrachloride. 

There is practically no change in 
the volume of Conpor upon oil im- 
mersion. After 72-hr tests in SAE 
20 crankcase oil at 250 F, swelling 


lubricants at the same temperature 
showed about 1% shrinkage. 

The potential range of porosity 
among the series of these impreg- 
nated leathers is from zero to 100% 
(based on the original leather por- 
osity). Broadly, they are divided 
into two categories—full thickness 
and limited depth impregnations. 
The choice is, of course, determined 
by the requirements of the applica- 
tion, but within each of these two 
general categories, there is a variety 
of formulas which also govern the 
porosity in accordance with the 
liquids to be sealed. 

The full-thickness modifications 
come under three broad series. The 
most porous (K-220) is recom- 
mended for standard shaft-type cil 
seal applications for oils of the vis- 
cosity of SAE 20 and higher, where 
it is desirable to eliminate objection- 
able leakage and still provide ade- 
quate lubrication at the contact sur- 
faces. The second modification 
(K-210) is suggested’ for low 
pressure applications involving the 
sealing of dry cleaning and other 
solvents such as carbon tetrachloride, 
trichlorethylene, benzene, or methy! 
ethyl ketone. This series is particu- 
larly effective in many applications 
which could not be satisfactorily 
handled with synthetic rubber, and 
where the porosity of leather had 
previously been objectionable. The 
third modification (K-220) is in- 
tended chiefly for hydraulic and 
pneumatic packings operating at 
pressures up to at least 2000 psi. 

The accompanying chart indicates 
the degree of superiority of elastomer 


tional type of wax impregnated 
leather, not only for reducing the 
leakage at normal room temperature 
but, particularly, for drastically im- 
proving performance at elevated op- 
erating temperatures. Another chart 
shows the long life with low leakage 
that can be expected with these 
leathers. The differences among the 
three series is evident by comparing 
the results of static permeability 
tests run on disks using an SAE 10 
oil at 4 psi: an untreated leather 
leaked 179 gm of oil, while a K-200 
Conpor leather leaked only 3.2 gm 
in the same length of time. In other 
static tests, using flange packings 
for sealing air pressure, untreated 
leathers were able to seal only 3 
oz per sq in. while K-200 sealed an 
average of 13 psi, K-210 an average 
of 67 psi, and K-220 did not leak at 
100 psi. 

To test the efficiency of the new 
material, many hundreds of tests on 
a wide variety of equipment have 
been run by Chicago Rawhide’s en- 
gineering department. In addition, 
for the past eighteen months field 
experience of a wide general nature 
has been obtained through the use 
of Conpor in all stock seals that 
Chicago Rawhide has shipped— 
amounting to many millions. 

Cost experience on elastomer im- 
pregnated leather has, to this point, 
been favorable. A constant controll- 
ing factor is, of course, the market 
on hides. Beyond that cost, savings 
are substantial where limited depth 
impregnations can be used and 
in all cases, the new treatment com- 
pares favorably in cost with other 














































was recorded at about 1%. Hypoid impregnated leather over the tradi- forms of fillers. 
Long life with low leakage can be expected with these leathers. 12 : 
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Here is materials engineering in action. . . 
New materials in their intended uses... 


Older, basic materia!s in new applications . . . 


Metal Tubes Formed by Cold Sizing — Precision hot forming pro. 
vides an assortment of shapes and forms for tubes which have been 
cold sized by the compression forming method developed by Tube 
Reducing Corp. Compression sizing, one of the newer methods of 
cold forming tubing, can be used with carbon and alloy steels, stain- 
less steels, copper and brasses, titanium and many other of the less 
common steels which are becoming increasingly important today. 

In compression sizing the tube is held stationary between a pais 
of special dies that rock back and forth over its longitudinal axis, 
compressing the wall of the tubing against a mandrel. The tubing 
metal is thus worked compressively and evenly around the high); 
polished mandrel that controls inside diameters. 

This cold forming method reduces materially the scrap generatec 
by other types of forming, and minimizes some of the commor 
troubles encountered in cold drawing, such as wrinkling, buckling 
and fracturing. Since it works the metal under compression, rathet 
than under tension, as in drawing, it is said that this method produce: 
tubing with higher mechanical properties, thinner decarburizatior 
depths, closer tolerances, and finer finishes inside and out. 


Tiny Steel Precision Bearings In line with the present-da 
emphasis on miniaturization of assemblies, Miniature Precision Bear 
ings, Inc. is producing ball bearings ranging from 5/16-down t 
1/10-in. o.d. The bearings are made of high carbon chromium bear 
ing steel (SAE 52100), and most of them are available in 440 stain 
less. A number of bearings are available in berylium-copper fo 
nonmagnetic installations. 

Various types of bearings are manufactured, such as radial, pivot 
angular contact, flanged and thrust, while others are fabricate: 
specially to meet a particular need, such as a magneto type bearin; 
with threaded o.d., grooved radial bearing, flanged pivot bearing, etc 

The size and accuracy of these bearings make them applicable fo 
use in drive movements of recorders, time clocks, barometers, valve: 
metering devices, and for instruments of delicate responsiveness sucl 
as electrocardiographs, inclinometers, and many types of electroni 
equipment. 
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with Bakelite polyester resins, have high mechanical 
strength Designed to support a snow load of at least 
30 Ib per sq ft, the dome owes its strength to the structure 
of both the aluminum framework and the translucent 
skin. The triangular skin sheets, about 1/25 in. thick, 


Glass-Reinforced Polyester Reduces Weight of Geo- 
desic Dome The first geodesic dome, made of sheets 


of glass-reinforced Bakelite polyester resins, was erected 
when the Ford Rotunda was remodeled for the observance 


of that company’s 50th anniversary. 

The dome rests on the wall of the inner court, 60 ft 
above the floor, and rises to a height of 106 ft at the 
apex. It is 93 ft in dia and weighs 81/, tons, as compared 
to 160 tons for a steel dome of the same size. Produced 


15 ft on a side and weighing about 30 lb, were assembled 
from smaller, diamond-shaped sheets of the plastic. 
Lightness of materials, method of assembling the 
aluminum trusses and a unique construction process that 
resembled the raising of an umbrella aided the completion 


by Molded Fiberglass Sheet Co., the sheets, impregnated of the dome in 30 working days. 















Titanium Alloy Castings Titanium alloy castings of complex shape 
weighing up to several pounds are now being produced in pilot quantities 
by the National Research Corp. The castings are produced in a vacuum arc 
furnace using special molding material which has been developed to with- 
stand attack by molten titanium. 

Carbon, oxygen and nitrogen content are reasonably comparable to com- 
me cial wrought titanium, and the surface is equal to that of good sandcast 
metals. 
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Materials at Work _ 


Wire Stitching Speeds Auto-Part Production wiood- 
all Industries, Inc—suppliers for automotive manufac- 
turers—operate 44 stitching machines to speed the 
assembly of certain automobile components fabricated 
from flexible, heavy duty fiberboard and metal. Engi 
neers of Acme Steel Co. and Woodall cooperated in 
planning the most economic use of the stitching ma 
chines, which include both carton-type and metal-stitch- 
ing units. Matching the type machine to a specific job 
is dependent upon material hardness and thickness as 
well as resistance to penetration. Where stitching to 
metal is not required, standard carton-type Silver- 
stitchers are used. A ‘“‘sealing” stitch can be rapidly 
applied around the outer edges where two layers of 
fiberboard must be joined together. The fiberboard is 
first heated and formed on die presses, then the pre- 
formed basic parts are transferred to assembly lines 
where the required metal parts are stitched in place. 

One of the assemblies presently in production is the 
heater distribution duct which requires three separate 
metal-stitching machine operations followed by the 
“sealing” stitch performed by carton-type stitching ma- 
chines. These operations include a felt-to-metal stitch, 
a metal-to-metal stitch and a metal-to-fiberboard stitch, 
followed by the fiberboard-to-fiberboard stitch. Stitches 
are also used to secure the spacers providing the neces- 
Sary gap to permit air to flow into the passenger com- 
partment of a Car. 

Pre-formed fiberboard halves of the heat exchanger- 
to-dash duct are joined with stitches of flat wire. Carton- 
type stitching machines secure the two 0.093-in. thick 
fiberboard sections together. Stitches of 18 gage wire 
are used to secure a 0.065-in. rubber-covered metal collar 
to the end of the duct after the two halves have been 
joined. This metal collar is used to permit bolting of 


the duct assembly to the automobile fire wall 


Porcelain Enamel and Cellular Glass Combined in 
Curtain Wall A new curtain wall for construction 


use employs a combination of porcelain enamel as 3 
face surface and cellular glass as the core insulating 
material. With the new construction, front and back 
skins of the wall panel completely cover the cellular 
glass and are held in position with insulating concrete 
There are no voids permitting penetration of water 
or water vapor that could cause deterioration over 4 
long period of years. The completed wall is approxt- 
mately 2 in. thick and weighs 7 Ib per sq ft. 

Developed by Barrows Porcelain Enamel Co., it will 
be used for exterior walls in a school: now being built 
in Kansas City. 

The new type construction represents a compromise 
in securing a non-load bearing wall that is weather 
proof, light in weight, has good insulating qualities, 
will not deteriorate nor form moisture traps or act 4s 
a hygroscopic agent. Other features of the new wall are 
its low maintenance cost, proof against vermin, long ile 
based on porcelain enamel, incombustibility, and dimen- 
sional stability. 















yaterials Selection Aids Truckers in Increasing Pay Load 
New uses Of light weight materials are now aiding trucking 
ompanies in reducing the dead weight tonnage of their 
‘ack bodies and thereby increasing their pay load. Two 

evelopments, magnesium for dry goods hauling, and 
nlastics for the transportation of fluids, are said to reduce 






























and maintenance costs as well as increase the 
illo e cargo tonnage 
The 3400 gallon reinforced plastic transport tank (shown 
at bottom), the largest of its kind, has been fabricated by the 
Beetle Plastic Co., for the Mutrie Motor Transportation Co. 
The tank was manufactured over a wood mold. Laminac, a 
olyester resin developed by American Cyanamid Co., was 
sprayed on the mold, layers of glass mat were added and a 
specially catalyzed resin was spread over each layer. Due to 
the corrosion resistance of the plastic, no liner is needed 
for the tank and it is particularly adaptable for the hauling 
of chemicals and other corrosive liquids. When mounted on 
the trailer, the tank weighs 7025 lb as compared to the 
10,625-lb weight of the steel tank it replaces. It is approxi- 
mately 22 ft long, 6 ft wide and 4 ft high unmounted. The 
dent-resistant fenders and the hose and pump compartments 
are made of the same plastic-glass material as the tank. 
Another development in the line of light weight truck 
bodies has been made by the White Metal Rolling and 
Stamping Corp., which is now producing truck bodies of 
their Whitelight magnesium. The 12-ft van type body 
(top), complete with roof and double back doors, has a 
capacity of 621 cu ft yet weighs only 850 Ib. A steel body 
of the same cubic capacity would weigh about 2200 Ib, and 
an aluminum body about 1300 Ib. The frame of the truck 
is made of extruded magnesium structural sections, designed 
to incorporate durability with the light weight feature. The 
panels are of magnesium alloy sheet and the entire body 
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assembled with 56-S aluminum alloy rivets. 
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Plastic Model Aids Pump Develop- 


ment Certain types of plastics, 
as well as being advantageous manu- 
facturing materials, can also be used 
effectively in the research and devel- 
opment of products. The Marlow 
Pump Co. has found the transparent 
characteristics of Lucite of great help 
in their pump development. A trans- 
parent model was fabricated by the 
Marlow Co. to aid in the design 
development of their line of centri- 
fugal steel pumps. 

The model, machined from 1/,-in. 
Lucite and assembled and seamed by 
Kay Plex Co., handles a working 
pressure of 30 psi. It is 30 in. long, 
20 in. high and 14 in. wide. The 
company says the use of this model 
resulted in the development of a 
more efficient design for an increased 
capacity. 
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Materials at Work 


WIRE INSERTS FORM STRONG THREADS IN MAGNESIUM 


In converting the side covers of their calculating machine from 
aluminum to magnesium castings, the engineers of Marchant 
Calculating Machine Co., reduced the weight of their design. 
But to accomplish this change they had to offset low tapped 
thread strength of magnesium. 

Required strength in the metal was obtained by installing 
thread inserts produced by the Heli-Coil Corp., into the pre- 
pared thread bosses of the cast side covers. Three inserts are 
used in each cover. 

The inserts, helical coils of diamond-shaped stainless steel 
wire, serve three purposes. First, they provide internal threads 
having a tensile strength up to 50% greater than is possible 
in the magnesium alone. Second, the tight-fitting stainless 
steel inserts prevent the electrolytic corrosion that would re- 
sult in corrosion if standard steel threaded fasteners came in 
direct contact with the magnesium. Third, should the side 
plates ever need removal for servicing the inner parts, there is 
no risk of damage to the protected tapped threads. 


TUNGSTEN CARBIDE MOLD LINERS — Cartoig 


tungsten carbide mold inserts used in producing gjjj, 
con carbide and aluminum oxide grinding wheels y 
é é sh 


€ pro. 
C ten 

IN, 
mold on an automatic press, for instance, produced as 
many as 86,000 pieces and was still in good condj. 


to 4l/, in. in dia at the Carborundum Co. 
viding an overall average working life ab 
times that of other engineering materials. 


tion. The mold employed previously lost its efficiency 
at the end of 2500 pieces. 

Cost of the tungsten carbide molds, according to 
Carborundum, averages about three times that of 
steel but is more than offset by the wear-resistan 
qualities of the tungsten carbide. 


NYLON WINDSHIELD WIPER MOTOR = Sprague 


Devices, Inc. is now manufacturing a new windshield 
wiper motor for heavy trucks, fabricated from Du. 
Pont Nylon. Because of the superior toughness and 
abrasion resistant properties of this synthetic plastic, 
the new Air-Push motor gives longer life with less 
maintenance. 

In the construction of this unit, no springs ar 
used. The only steel parts are the screws and stain 
less steel shaft. There are only three moving parts 
Other features of the motor include “O”’ ring con 
struction in valve and piston, high torque output and 
choice of right or left hand override parking. The 
unit operates on 5 to 120 psi air pressure. It weighs 
only ten oz. 
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ng GLASS FIBER LAMINATIONS IN CRUISER’S HULL After the bottom had been completely sanded to re- 
put and Large boats as well as small ones may be repaired and move all old paint, the resin was applied to a small area. 
ig. The strengthened with glass fiber reinforced plastic. Catawba Then the fiber glass cloth was pressed against the resin- 
weighs Marine Sales covered the hull of a 31-ft fishing cruiser covered area and a coating of resin applied over it. This Le 
with three laminations of fiber glass cloth and resin and operation was repeated until the entire boat bottom had ‘he 
ilso replaced the canvas on the deck and cabin top of a been covered with one layer of cloth and two of resin. 5 
ft cruiser with one lamination, consisting of one layer Then a second and third lamination was done in the 4 
of cloth and three of resin. same manner. r 
rll [he new covering on the bottom of the large fishing The cloth is 0.015 in. thick and the complete new cov- hm 
cruiser was installed primarily to give the boat added ering of three laminations is only 3/16 in. thick. Total 'P 
strength. It also has an extra advantage in that this cov- _— weight for the new covering is estimated at 120 lb, about i 
ering will prevent the plywood bottom from absorbing 12% of the extra weight usually collected through water 
att water. It is estimated that a boat of that size with a ply- absorption. | 
wood bottom ordinarily absorbs a half ton of water dur- Thirty yards of glass fiber cloth were used in each | 
ing a season. Without this 1000 Ib of additional weight lamination, making a total of 90 yd for the entire project. | 
the cruiser should function more economically and travel | The cloth was obtained from Kristal Kraft, Inc. It 1s | 
a as fast at the end of the summer as when it was placed made from fibrous glass yarn produced by Owens-Corning | 


oe 
eager” ss. aie 


in the water at the beginning. 

The fishing cruiser, unlike small boats, could not be 
turned upside down while the work was in progress. 
Consequently the covering operations resembled some- 
What the hanging of wallpaper on a ceiling. 
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Fiberglas Corp. 

The glass fiber-resin covering was placed on the deck 
and cabin top of the other cruiser for waterproofing 
purposes. In this case the original canvas covering had 
deteriorated until it was no longer useful. 
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@ Metal spinning has long b 
solution to the production 
metrical metal items where r 
contours and a good finish 
sirable, and where the limite 
ber required would make tl 
of dies prohibitive. Advar 
aero-dynamics, television and 
other fields of late are mak 
creasing use of huge parts, a 
importance of metal spinning 
creasing correspondingly. 

Metal spinning is the shapin; 
a revolving piece of metal in a lathe 
by means of pressure applied with , 
blunt tool. The metal flows int, 
shape and cutting is not general 
employed. Compared to the tooling 
necessary for press work, the te 
quired chucks and implements can 
be produced with comparative eas 
and often at a cost 10 to 15% les; 
Metal spinners can get into produc. 
tion within a few days, where th 
installation of drawing dies would 
take weeks and even months. It 
also possible to obtain closer toler 
ances on small job lots, a mor 
mirror-like finish and a greater var 
ety of contours. Spinning is particu. 
larly effective where five or ten sets 
of stage dies would be required 
which is frequently the case in the 


aircraft industry. The larger the 
part, the more magnified are t 
advantages of metal spinning 


Spinnable Metals 


Most of the common metals 
cluding aluminum, carbon and stain 
less steels, iron, copper, nickel and 
zinc can be shaped by spinning 
Stainless steel is probably the most 
frequent spun metal, but it is als 
the hardest owing to its low ductility 
and work hardening characteristics 
Ten gage is regarded as the most 
practical, but stainless steel of the 


straight chromium type containing 
pun rr a apes 79% chromium is not particularly 
well adapted for this purpose. The 
best results are obtained from 4 


chromium content of 12 to 16% 
The 18:8 stainless steel is also well 


& 
adapted to spinning, but in this case, 
Fe Ol quirement S there is rapid work-hardening and 4 
number of annealing treatments may 
be required. This work-hardening 
tendency, however, can be reduced 


en" eas : sla he by a higher nickel content and this 
Spinnings are finding increased use, especially where limited frequently permits two or three times 


numbers of huge parts are required as much deformation before anneal- 
? ing becomes necessary. 


Copper and copper alloys such as 
commercial bronze and red and yel- 
by HERBERT EDLUND, Vice-President, Roland Teiner Co. low brass are common spinning ™a- 


This wind tunnel wind mouth was economically produced as a spinning. 


MATERIALS & METHODS 








Electrolytic tough pitch cop- 
widely used for electrical 
s because of its heat con 

Generally speaking, pref- 

given to soft temper sheet 
nealed to grain size between 
1 0.30 mm. Room tempera- 
nning of these metals is 

to shallow parts, but heat 
may be applied either to the metal 
the chuck with spinning tempera- 
tu! ipproaching 600 F. 

Zin and zinc alloys can readily 
be spun without annealing, but diffh- 
- is sometimes experienced when 

temperatures: fall below 70 F. In 
such cases, it is sometimes advan- 
tageous to immerse the part in boil- 
ing W ater. 


Sizes and Shapes 


There is apparently no limit to 
the size and thickness of metal which 
be spun other than the power 
and strength of the lathe and tools. 
Steel tank heads have been spun to 
a diameter of 21 ft 6 in. and 1-1/16 
in. thickness from blanks 276 in. in 
dia weighing 10 tons. To accommo- 
date such large work, the bed of the 
lathe is cut away to increase the 
swing capacity. 

It is Customary in spinning cones 
of 6 ft in dia or more to form a lip 
by rolling over the outer edge by 
means of a wooden tool. This stiffens 

e blank and prevents vibration and 
whip The metal disk is gripped be- 
tween the chuck and a large flat 
ball bearing center. The tailstock is 
drawn up tight so that the metal will 
not slip under pressure. The chuck- 
ing is made with a calculated spring- 
back and in most instances, the work 
is laid down with long powerful 
strokes. Re-working over the same 
area is avoided especially with ma- 
terials having a high rate of work 
hardening. Tool friction is often 
reduced by putting a flash copper 
plate on the material to be spun. 
In working with aluminum, embossed 
tidges can readily be spun as close 
as 1/16 in. from each other and 
changes in contour of 90 deg are 
guite common. 

Large spinnings are polished on a 
turntable machine. The work is 
bolted or clamped to the table which 
is rotated at required speeds. The 
Operator polishes the surfaces by a 
handle bar equipped belt grinder 
suspended overhead from a chain 
block. The turntable can be tilted 
45 deg in two directions, giving the 
Operator access to all parts of the 
work, 
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Inlet orifice, 87 in. o.d. and 121 in. high, was spun on one of largest lathes used for 
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metal spinning. 


Usually the finished piece of metal 
spinning has the same diameter as 
the original blank, but the thickness 
is reduced because of the metal flow. 
Reduction may be as much as 30% 
Tolerances of 0.005 in. have been 
obtained, but it is more practical not 
to specify tolerances closer than 0.020 
in. for aluminum and 0.015 in. for 
other metals. Commercial tolerances 
of 1/16 in. are general for large 
work. 


Steps in Metal Spinning 


Generally speaking, there are three 
major operational phases in metal 
spinning. The first is called the 
breaking down. This consists of 


shaping the metal to an approxi- 
mation of its final shape and about 
95% of the deformation is carried 
out in this phase. In this step, the 
metal is “spun on air’ for there is 
no support in back of the metal. 
The second step is referred to as 
the laying down process. The metal 
is shaped to the chuck and conforms 
accurately to the shape of the mold. 
The third step is the planishing and 
entails the removal of tool markings. 
Form blocks are generally made of 
kiln-dried maple, but chucks may also 
be made from iron or steel and some- 
times aluminum or masonite blocks. 
Wood chucks are usually made from 
blocks of rough wood built up i 
layers of 13/16 in. hardwood. These 
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Spinning was used here to form button at top of assembly (right). 


are subject to humidity and thermal 
changes. Steel chucks are almost 
essential for working the high 
strength spinning materials and for 
softer materials where the design is 
intricate and involves such steps as 
breakdown, cupping and _ finished 
spinning. An alloy cast iron con- 
taining apovroximately 3.0 carbon, 
2.5 to 3.0 chromium and 1.2 to 
1.5% silicon when heat treated to 
maximum hardness is ideal for 
chucks. Sectional chucking is used 
for complex designs or narrow 
throated spinnings where difficulties 
would be encountered in removing 
the chuck in one piece. 

Tools are mounted on stout ash 
handles. The lever tool is equipped 
with a roller on the contact end. 
This is pivoted to a tool rest and is 
used for compound action on heavy 
work. A secondary lever is used to 
spin the metal down to the approxi- 
mate form of the chuck on large 
spinnings. The roller is usually 
made of high carbon steel and some- 
times is chromium plated. Bronze 
spinning tools are frequently used 
for the spinning of stainless steels 
inasmuch as alloy steels sometimes 
result in a welding action during the 
spinning. Broader and flatter tools 
are used on Inconel, monel and 
nickel to distribute the plastic flow 
over a greater area and to reduce 
overstrain. 

Much of the success in spinning 
denends upon the proper use of 
lubricants. The ideal lubricant should 
be heavy in body to withstand high 
pressures and temperatures. It should 
also be easy to clean which is accom- 
plished by spray rather than the 
older method of batch immersion. 
Tallow, vaseline, lard oil, or mineral 
oils in various combinations are com- 
monly used for aluminum alloys. 
Lard oil, soap, beeswax, or paraffin 
are all satisfactory for use on copper 
and copper alloys. Oil-bearing lubri- 


cants are used for heavy stainless 
steels with yellow laundry soap or 
white lead and linseed used for 
lighter gages. The latter is excellent 
but hard to clean. Lubricants con- 
taining lead or sulfur should be 
avoided if the spun part is to be 
annealed to present embrittling. 

When annealing becomes necessary 
between the spinning steps, the part 
is removed from the lathe and placed 
on a carriage with a heat resisting 
alloy tray. A gas-fired furnace with 
a hearth area of about 84 in. sq and 
capable of maintaining temperatures 
up to 2500 F is generally used for 
this purpose. The spun part is uni- 
formly heated and cooled by a stream 
of air from a man-cooler type fan. 

In the case of stainless steel, the 
spun part must first be pickled in 
nitric acid if copper, brass or copper 
alloy tools have been used in the 
spinning, for even minute traces of 
copper will cause cracking in later 
spinning. This pickling is performed 
in a carbon, block lined tank 
equipped with hinged cover, hood 
and exhaust for fume removal. The 
solution is heated usually by means 
of steam coils. It is important that 
the spun stainless steel shells be 
handled with clean gloves to prevent 
grease smears or finger prints which 
may burn into the surface during 
annealing. 


Applications 


Metal spinning is _ particularly 
adapted to experimental work. It is 
often possible for a good spinner to 
make adjustments to conditions and 
problems which could not have been 
foreseen before actual experience 
pointed them out. Ingenuity of the 
craftsmen often solves problems 
which would be disastrous if discov- 
ered after dies had been made. 

Recently, the Roland Teiner Co. 
was asked to spin an orifice with a 


large diameter of 68 in. Th 
fications called for a flang 
welted on the end, but it wa 
that the heat from the weltin 
distort the roundness of th 
By comparatively simple red 
the end was spun back so 
part was made entirely of o1 
yet strength of spin-back co 
favorably with flange strength 

This firm also spun an inlet 
for Curtis-Wright. The piece 
overall height of 121 in. with q 
o.d. of 87 in. This was spun wit! 
3 SO aluminum, 14 gage, on one of 
the largest metal spinning lathes in 
the country. While the part was spun 
with little difficulty, the tailstock 
could not be pushed out of the way 
so that the piece could be removed 
from the chuck without distortion 
This was solved by unbolting the 
chuck from the headstock while the 
spinning was still on it and swinging 
it from the lathe by a chain hoist. 

One unusual project, recently te. 
ported, was the spinning of flanged 
dished heads from YY to % in. 
wrought iron in diameters of 48 
and 66 in. This was accomplished by 
heating the blanks to 1450 F and 
spinning them until they cooled to 
1100 or 1150 F whereupon they were 
re-heated and spun again. In this 
case, the roller was played over a 
large area to avoid accentuating local- 
ized stress. 

A combination of spinning and 
fabrication is a frequent solution to 
many design problems. Recently the 
problem of producing a Cadillac hub 
cap was solved in this way: Volume 
production was eventually to be 
achieved with tooling costs running 
into several thousands of dollars. In 
order for manufacturers to better 
visualize the problems involved in 
the design, four samples were first 
spun in type 304 stainless steel at 
relatively low cost so that all com- 
plications could be accurately anti- 
cipated before the expense tooling 
was undertaken. This resulted in an 
overall cost reduction. 

Another example of collaboration 
between metal spinners and die 
workers occurred in the production 
of aluminum corona shields used for 
high-powered long-wave radio sta- 
tions. Two halves were spun to form 
a doughnut shaped piece, 48 in. in 
dia of 11 gage aluminum. These 
halves were then welded together and 
the welts smoothly ground. Tubular 
supports were then flattened on one 
end for bolting to the press work 
assembly. 
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64 MATERIALS & METHODS Surface hardening is used to produce a hard surface backed 
by a more ductile core. There are a number of common proc- 

MANUAL No. 98 esses for selectively hardening steels, the most suitable 
ction method for a definite application depending on the charac- 
teristics desired in the case. This Manual discusses selection 


d for This is another in a series cf 
sta- comprehensive articles on engineering factors, and the characteristics and applications of the follow- 
ing methods: 


form materials and their processing. Each 
n. in is complete in itself. These special Carburizing 
These sections provide the reader with use- 

r and ful data on characteristics of mate- Nitriding 


bular rials or fabricated parts and on their 
/ one Processing and applications. Cyaniding and Carbonitriding 


work 


A number of different methods are 
available for surface hardening parts. 


ration 
die 








Flame and Induction Hardening 
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For many applications it is desirable to employ a 
material which has a hard surface layer backed by 
a more ductile core. Although there are other meth- 
ods of producing a composite material, surface 
hardening is used most commonly. 

There are two basic methods of accomplishing 
this objective. In the first, or diffusion method, the 
composition of the surface of the material is altered. 
In the second, or heat treatment method, advantage 
is taken of the inherent hardenability of the ma- 


Diffusion Methods 


In the diffusion processes, surface 
hardening results from a change in 
composition of the surface layers of 
a ferrous alloy usually followed by 
heat treatment. The common proc- 
esses covered in this manual depend 
on increasing the carbon content 
(carburizing), the nitrogen content 
(nitriding) or both (cyaniding and 
carbonitriding). These methods are 
discussed in the following sections 
and a comparison of the types of cases 
produced is included in a table. 

Besides these methods there are a 
few others which involve diffusion 
or impregnation of the surface with 
elements other than carbon or nitro- 
gen, such as silicon (siliconizing) 
chromium (chromizing), and alumi- 
num (calorizing). These processes 
are not included here because their 
uses are still specialized and rela- 
tively small. 


Carburizing 
The ASTM defines carburizing as 


“A process of case hardening in 
which carbon is introduced into a 
solid iron-base alloy by heating 
above the transformation temperature 
range while in contact with a carbon- 
aceous material which may be a solid, 
liquid or gas.” 

In both the solid and gaseous car- 
burizing procedures, carburizing de- 
pends on the reaction of a gas with 
the steel surface to release carbon, 
which may be either absorbed in 
the steel or appear on the surface as 
soot. The carbon that is absorbed 
by the steel diffuses inward, the 
rate depending on such factors as the 
temperature, the diffusion coefficient 
and the carbon potential at the sur- 
face. The temperature is the most 
important variable in the process. 
Diffusion rates, carbon solubility in 
the austenite and rate of reaction 


hardening. 


with the steel surface increase’ with 
the temperature while the time for 
a given case depth decreases. For 
example, at 1600 F it requires 16 hr 
to produce a case depth of 0.060 in. 
in a salt bath. At 1700 F the same 
depth of case can be obtained in 
6 hr. 

Pack Carburizing—Pack or box 
carburizing is practiced, as its name 
implies, by placing the work to be 
carburized and a solid carburizing 
compound into a box, sealing the 
box and heating it in a suitable fur- 
nace to the required temperature. 
Generally, the carburizirig com- 
pounds are based on hard wood 
charcoal or coke containing car- 
bonates as energizers. Athough both 
batch and continuous furnaces are 
used, the principal requirement of 
a furnace is the ability to maintain 
a uniform temperature for the re- 
quired time. Temperatures range 
generally from 1550 to 1750 F, the 
time varies from 3 to 70 hr and the 
depth of case from 0.025 to 0.25 in. 
After carburizing the parts can be 
cooled in the box or removed from 
the compound and quenched. 

Because of the slow rate of heat- 
ing and the impossibility of raising 
the entire contents of the box uni- 
formly to the carburizing tempera- 
ture warpage is a problem and it is 
dificult to obtain uniform thin 
cases. The method is seldom used 
for the production of cases less than 
0.025 in. in depth, the lower limit 
generally being about 0.040 in. It 
is necessary also, in ordinary box 
carburizing, to specify fairly liberal 
case depth tolerances, for it is dif- 
ficult to hold to less than 0.010 in. 
variation in depth of case throughout 
the box. 

Gas Carburizing—In gas carbur- 
izing the steel is heated in contact 
with carbon monoxide and/or a 


terial to produce a hard surface by preferenjig 


Procedures used in the surface hardening of f,,, 
rous metals by the common methods are discussaq 
in the following sections. Information is included 
also on the alloys suitable for hardening by 4, 
various methods, the characteristics of th 
produced and typical applications to assis} the 
engineer in the selection of the process which fy, 
his particular requirements. 


Cases 


hydrocarbon which is readily ¢. 
composed at the carburizing tem. 
perature. This hydrocarbon can x 
methane, propane, natural gas, \. 
porized fluid hydrocarbon or a simi. 
lar material. The higher hydro. 
carbons decompose at carburizing 
temperatures into methane, soot and 
hydrogen and therefore all react in 
essentially the same manner after 
decomposition of the soot. 

The composition of the carburiz 
ing gas is extremely important for it 
influences the rate at which the gas 
reacts to supply carbon, the rate of 
formation of soot and the physic 
nature of the soot. In modern pra. 
tice, a prepared gas is used consist 
ing of a stable carrier gas contain- 
ing a relatively unstable carburizing 
gas in suitable dilution to provide 
carbon at the steel surface at the de- 
sired rate without excessive sooting. 
The carrier gas also serves to purge 
the furnace before admission of the 
carburizing gas and to maintain the 
desired pressure. Either batch of 
continuous furnaces are used, gen: 
erally with forced circulation. To ex- 
clude air, these furnaces are operated 
with a positive gas pressure. 

An important advantage of ga 
carburizing is the fact that the com: 
position of the gas and the rate of 
flow can be adjusted to obtain the 
desired carbon content and depth of 
case. Other advantages include 
adaptability to large volume produc: 
tion and to the carburizing of small 
parts and low labor costs in compat! 
son with the pack method. Disad- 
vantages beri the requirement of 
technical personnel to supervise the 
operation and the necessity for at 
mosphere control at regular inter: 
vals. : 

Liquid Carburizing—In all liquid 
carburizing baths operated commer: 
cially, the carburizing medium con 


MATERIALS & METHODS 























































ef erentig| 


1G of fay, 

CUSSaq 
included 
3 bY th 
h COSes 
SSIST the 
VNnich fits 


adily 
ing tem. 
N can be 
Pas, Va. 
or a Simi. 
r hydro. 
irburizing 
SOOT and 
| react in 
ner after 


carburiz 
ant for it 
1 the gas 
e rate of 
physical 
ern prac: 
1 consist. 
contain- 
rburizing 
provide 
t the de. 
sooting 
to purge 
n of the 
itain the 
yatch of 
ed, gen- 
. To ex- 
operated 


of gas 
he com: 
rate of 
tain the 
lepth of 
include 
produc: 
»f small 
‘ompati- 
Disad- 
ment of 
vise the 
for at- 
r inter: 


| liquid 
ommer- 
im con- 


cists cyanides together with an 
ctivating agent. For cases of mod- 
pth up to 0.040 in., they fre- 
ontain barium compounds 
although phosphates, 
s. fluosilicates or acidic oxides 
1 if water-soluble materials 
d for ease of removal from 


ators 


the race. 

For heavy cases, liquid carburiz- 
ing baths usually contain barium 
catalysts and an average cyanide con- 
ent of 8 to 12% although the use 
yf water-soluble baths is increasing. 
[hese baths operate generally in the 
range 1700 to 1750 F and are used 
for the production of cases in the 
range 0.030 to 0.100 in. in depth 
usually although deeper cases can 
be produced. 

There is some disagreement on the 
manner in which carburizing pro- 
ceeds in the liquid bath. It appears 
however that the basic reaction is the 
oxidation of a cyanide to a cyanate 
by air followed by decomposition of 
this cyanate to yield nitrogen and 
carbon. The barium activator also 
enters the reaction by forming bar- 


ium cyanide which decomposes and 
supplies additional carbon. Primarily 
because of the high temperatures 
employed the case formed in these 
modern activated baths resembles 
that formed in gas or pack carbur 
nearly than the 
formed in the plain cyanide baths 
which are operated at lower tempera- 
tures with no activators. 

Liquid carburizing baths are gen- 
erally heated externally by gas or oil 
firing or internally by immersed 
electrodes and range in size from 
small batch-type pots to fully me- 
chanized units for mass production. 

Liquid carburizing is quite flexi- 
ble since different case depths can 
be obtained in the same furnace by 
varying the carburizing cycle. Simi- 
larly, a piece can be carburized selec- 
tively by immersing only the section 
to be carburized. Sometimes liquid 
carburizing can be combined with 
other operations since parts can be 
transferred using the same fixtures. 
Thus, special heat treatments such 
as martempering can follow the car- 
burizing cycle. Among other advan- 


izing more cases 


Comparison of Methods 


tages are freedom from sooting and 
oxidation problems. Disadvantages 
include: (1) parts must be thorough- 
ly washed after treatment to prevent 
rusting, (2) regular adjustment of 
the bath composition is necessary to 
obtain uniform case depth and (3) 
some shapes cannot be handled 
either because they float or will cause 
excessive dragout of salt. 

Carburizing Steels—Steels for car- 
burizing must have the proper char- 
acteristics to permit them to absorb 
carbon at a reasonable temperature 
and rate, be hardenable without ex- 
cessive distortion and be heat treat- 
able to obtain the required core 
properties. If surface hardness is the 
principal requirement and core prop- 
erties are not too critical, plain car- 
bon steels are generally used. If 
high strength and toughness to- 
gether with deep hardening are 
needed in the core, alloy steels must 
be used. 

In the selection of plain carbon 
steels, those of the AISI 1000 and 
1100 series are generally employed 
with the carbon content held to a 
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Typical Conditions 
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Process Steels | Temp, F | Tine, ft as Remarks 
Carburizing Any steel low enough in 1450- | 1%70 | 0.005— | Carbon content can be controlled throughout case. Warp- 
(Refer to text carbon to take up that ele- 1750 | | 0.25 age a factor because of high operating temperatures. 
for differences | ment readily. Usual steels | | | Work must be quenched to develop full heed coal. 
in pack, gas, contain less than 0.40% C. Mos: widely used method. 
and liquid 
methods) | 
Nitriding Primarily pecs nitriding 930- | Upto 100} 0.005- | Since low temperatures are used and no quenching is re- 
steels: can also be used with 1050 0.030 uired, distortion is minimized. Wear resistance and 
medium carbon AISI steels fatigue resistance are outstanding characteristics of ni- 
containing,Cr and Mo and trided case. Hardness retained to much higher tempera- 
for stainless steels, some cast tures than in carburized cases. Maximum heated obtained 
irons. only with special steels. Corrosion-resistance of stainless 
steels reduced by nitriding. 
Cyaniding and | Same steels as used for car- | 1200- 4-4 0.003- | Warpage less serious than in carburizing because of lower 
Carbonitriding | burizing. 1600 F 0.020 temperature. Quench required for full hardness generally 
but use of low temperature range results in increased 
nitrogen content and yields file hardness without quench- 
ing. Can usually oil-quench steels and can use carbon 
grades instead of alloy grades where core property re- 
quirements permit. 
Flame Medium carbon AISI steels, *. Few sec. 0.06- | Maximum hardness in case depends on carbon content of 
Hardening gtay iron castings, pearlitic to a min. 0.25 steel. Quenching required to harden steel. No sharp line 
a | nodular cast irons, alloy of leaapbecion borweien case and core. Only few seconds 
cast irons, hardenable stain- required to heat material to quenching temperature. Scal- 
less steels. ing, decarburization and distortion minimized. 
Induction Medium carbon AISI steels; ° Up to 0.015—- | Similar to flame hardening. Fastest heating method 
Hordening gray iron castings, pearlitic 2 sec. 0.125 available. 
malleable and ductile irons. 
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ove transformation range of ferrous alloy being hardened. 
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Gas carburizing of aircraft gears with carbon control. 
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maximum of 0.25%. Moderately 
alloyed steels containing up to 2% 
Jloving elements are selected fre- 
for applications where oil- 
ng 1s one ol the require 
Among the more commonly 
els in this group are the 
) 1:OOO. 4100 1O00. SLOO 
610 8000. 8600 and 8700 steels 
AISI 4615 is probably the most 
popular alloy carburizing grade. Car- 
bon content may range up to 0.45% 
although for fine grained steels, 
0.25% carbon is preferable as the 
upper limit. In the more highly 
alloved steels, the AISI 2300, 2500, 
3300, 4300, 4800 and 9300 steels 
are employed with the carbon content 
limited generally to a maximum of 
0.25%. To obtain optimum harden- 
ability in boron steels special pre- 
cautions are mecessary to control 
carbon concentration in the case. To 
minimize distortion, quenching must 
be closely controlled also. 

Heat Treatment After Carburizing 
—A carburized steel has a duplex 
structure consisting of a high car- 
bon case and a low carbon core. 
Since the addition of carbon to iron 
lowers the transformation tempera- 
ture range, the case can be hardened 
at a lower temperature than the core 
and a considerable variation of case 
and core properties is obtainable by 
using different heat treatments. 


Direct quenching from the car- 
burizing furnace is popular because 
it is the least expensive and distor- 
tion is reduced when a _ single 
quench is used. However it is some- 
times desirable to cool the material 
slowly in order to permit machining 
Operations before hardening. Fol- 
lowing slow cooling a variety of heat 
treating procedures can be used to 
obtain the desired combination of 
case and core properties. (For addi- 
tional details on carburizing, refer 
to Manual No. 87, in MATERIALS & 
METHODS, Oct., 1952). 


Nitriding 


Nitriding is a means of case- 
hardening certain alloy steels by 
treating them with ammonia or other 
nitrogenous material. The process 
depends for its effectiveness on for- 
mation of nitrides in the steel by re- 
action of nitrogen with certain alloy- 
ing constituents. To accomplish 
this objective, a nitride forming ele- 
ment must be present and nitrogen 
must be supplied to the surface in 
active form. Molecular nitrogen will 
hot react. 
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Surface Hardening 


Gas carburizing followed by martempering produces hard conveyor belt links with low 
distortion. 


Salt bath carburizing can be used to harden selective creas. 
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In the most widely used process, 
the steel is exposed to gaseous am- 
monia at a temperature suitable for 
the formation of metallic nitrides 


Although a closed container is nec 
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essary through which ammonia can 
be circulated, the principal require 
of th rurna iS ibility 
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ditions for the required period 
Temperatures are generally main 
tained in the range 930 to 1050 F 
and cycles of 12 to 100 hr are 
used although 24 to 48 hr cycles are 
most popular. Exposure of steel to 
ammonia in this temperature range 
results in decomposition of part of 
the ammonia into active nitrogen 
and hydrogen, part of the former 
combining with the steel to form 
nitrides while the latter passes from 
the furnace with the excess ammonia. 

The case thus formed consists of 
two layers. The outer or ‘white 


layer” is composed entirely of nit- 







te 








Bell type nitriding furnace being loaded with ring gears. Bell top shown in background. 
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rides of iron and those alloying ele- 
ments which form nitrides. This 
layer is usually removed by grinding. 
The inner layer contains precipitated 
nitrides formed by diffusion inward 
of the nitrogen from the white layer 
nd case depth depends on time of 

posure co the nitrogen 

Floe has developed a modification 
of the process for applications where 
grinding off the white layer is un- 
desirable or impractical. This is a 
two stage nitriding cycle. In the 
first, the ammonia dissociation is 
held to 20% for a period of 5 to 
10 hr at 975 F. In the second, the 
temperature is raised to 1025 to 
1050 F. The ammonia dissociation, 
which is critical, must be held to 
83 to 86%. During the second 
stage, any white layer formed is 
removed by inward diffusion of ni- 
trogen, leaving the final case prac- 
tically free from white layer and 
ready for service. Increasing use 


is being made of this pro 
applications such as gear hat 
where elimination of the f 
operation reduces cost consi 

Another method of nitridi; 
sists of heating the steel in 
bath maintained in the 
peratul range as tnat 
eous nitriding Various sa 
compositions are used but 
based on mixtures containing 
cyanides. This process is parti 
advantageous for nitriding sma 
of material and is used frequenth; 
for application of a thin case on too 
steels. 

Nitriding Steels—The principal 
elements which assist in formatior 
of useful nitride cases are aluminum 
chromium, molybdenum, vanadium, 
and tungsten. Case depth can be 
influenced however by other ele. 
ments such as carbon, silicon and 


nickel. Although these elements do 


not form nitrides, they can reduc 
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the rate of penetration of nitrogen. 
FCarbon can also influence the type 
Poof case by forming carbides with 
Rech nts as chromium and re- 


moving them from the reaction. The 
alloying elements is also 
in providing suitable core 


props ; 
Hardest cases are obtained with 
aluminum-bearing steels such as the 
Nitralloys. These are generally 
medium carbon steels containing also 
chromium and molybdenum, the 


latter being particularly effective in 
preventing embrittlement which can 
occur in steels heated in the nitriding 
range. For some applications, lower 
hardness is acceptable and steels con- 
taining no aluminum are used. 
Among such steels are the medium 
carbon AISI-SAE standard steels 
containing chromium and molyb- 
denum. 

The stainless steels can be case- 
hardened also by nitriding. A pro- 
prietary process known as Malcom- 
zing is used widely. Straight 
chromium steels of this type are 


F more readily nitrided than nickel- 


chromium steels although both are 
used. Stabilized grades should be 
used since nitriding is performed 
in the sensitizing range. Tool steels 
are also given a thin hard case by 
nitriding for certain applications. 

Depth of case depends on the 
diffusion of nitrogen from the “white 
layer” into the region below and 
time and temperature have consid- 
erable effects. Thus, nitriding at 
975 F will produce a deeper case 
than nitriding at 940 F in the same 
time. Depth depends also on the 
steel composition. Highly alloyed 
steels are penetrated less readily by 
nitrogen than those less highly al- 
loyed and cases developed in stain- 
less steels are shallower than those 
developed in the Nitralloys. 

Hardness of the case depends on 
a number of factors. The lower the 
nitriding temperature, the harder is 
the useful case. Aluminum is the 
most effective element in promoting 
hardness. Cases produced in steels 
containing aluminum have hardness 
values in the range 1050 to 1150 
DPN excepting that containing 
nickel (Nitralloy N) which ranges 
from 950 to 1050 DPN. Steels con- 
taining no aluminum have cases of 
lower hardness generally in the range 
600 to 900 DPN. 

Structure of the steel is also a fac- 
tor and it is generally stated that 
the sicel must be quenched and tem- 
Perec to obtain a sorbitic structure. 








Since tempering temperature is usu- 
ally 1100 to 1300 F, reheating in 
the 925 to 1050 F range required for 
nitriding causes no softening of the 
core. Satisfactory nitriding of steels 
having other structures has been re- 
ported, but free ferrite must be 
avoided or brittle cases result. De- 
carburization resulting from _ heat 
treatment will cause uneven hard- 
ness, brittleness and spalling in the 
case. 

Pro perties—Since nitriding is per- 
formed at relatively low tempera- 
tures and no quenching is required, 
distortion is reduced to a minimum 
although some growth occurs. If 
allowance is made for growth, parts 
can be finished to close tolerances be- 
fore nitriding. This is an advantage 
of nitriding over carburizing. Some 
complex parts which cannot be case- 
hardened satisfactorily by carburiz- 
ing can be nitrided without difficulty. 

Wear resistance is an outstanding 
characteristic of the nitrided case and 
is responsible for its selection in most 
applications. The hardness of a ni- 
trided case is unaffected by heating 
to temperatures below the original 
nitriding temperature. Substantial 
hardness is retained to at least 1150 
F which is in marked contrast with a 
carburized case. The latter begins 
to lose its hardness at relatively low 
temperatures. Fatigue resistance is 
also a valuable feature. Tool marks 
and surface scratches have little 
effect on the fatigue properties of 
nitrided steels while notches which 
were formed before nitriding do not 
reduce the fatigue strength to an ap- 
preciable degree. Disadvantages of 
nitriding include the long treatment 
time usually employed, cost of the 
special alloy steels required if maxi- 
mum hardness is to be obtained, and 
technical control required. 

Although it is sometimes indi- 
cated that nitriding improves corro- 
sion resistance of a steel, this is true 
only if the white layer is not re- 
moved. Corrosion resistance of stain- 
less steels is reduced considerably 
by nitriding, a factor which must 
be considered when nitrided stainless 
steels are used in corrosive environ- 
ments. 


Cyaniding and Carbonitriding 


Cases containing both carbon and 
nitrogen are produced in liquid 
baths (cyaniding) and by the use 
of gas atmospheres (carbonitriding) . 
Temperatures are generally lower 
than those used in carburizing, ex- 


posure is for a shorter time and 
thinner cases are produced. 


Cyaniding — The proportion of 
nitrogen and carbon in the case pro 
duced in a cyanide bath depends on 
both composition and temperature, 
the latter being the most important 
variable. In baths operated at the 
lower end of the temperature range, 
nitrogen content is higher than in 
those operating at the upper end of 
the range. Generally, carbon content 
of the case is lower than that pro- 
duced in carburizing, ranging from 
about 0.5 to 0.8%. However, the 
case also contains up to about 0.5% 
nitrogen and therefore file hard cases 
can be obtained on quenching in 
spite of the relatively low carbon 
content. The process is particularly 
useful for formation of thin cases 
Among disadvantages of cyaniding 
are those mentioned under liquid 
carburizing. 


Carbonitriding — Carbonitriding 
is a case hardening process in which 
a steel is heated in a gaseous at- 
mosphere of such a composition that 
carbon and nitrogen are absorbed 
simultaneously. Since the process is 
actually a modification of carburizing 
rather than nitriding, choice of the 
term “carbonitriding” to describe it 
is rather unfortunate. Floe has sug- 
gested that nitro-carburizing would 
be more descriptive. It has also been 
termed Ni-carbing and dry cyanid- 
ing. 

Various atmospheres are used for 
carbonitriding but they are essentially 
the same as those used in gas car- 
burizing with the addition of am- 
monia to furnish the nitrogen re- 
quired. The proportions of carbon 
and nitrogen absorbed in the steel 
are controllable to some degree by 
varying the composition of reacting 
gas although temperature is the most 
important variable. Absorption of 
nitrogen into the steel results in the 
formation of an alloy austenite 
which is stable at lower temperatures 
than that produced with carbon 
alone. Therefore, carbonitriding can 
be carried out at lower temperatures 
than carburizing. Transformation of 
austenite is also more sluggish and 
less drastic quenching procedures 
can be employed. Because of the 
low temperature treatment and oil- 
quenching rather than water quench- 
ing distortion is reduced. The less 
drastic quenching procedure also re- 
sults in softer cores. 

Temperatures for carbonitriding 
range from 1200 to 1625 F. As in 
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Clutch retainer plates, carbonitrided and 


cyaniding, low temperatures favor 
high nitrogen content and high tem- 
peratures favor high carbon content. 
Time at temperature also affects the 
depth of case and usually a com- 
promise set of conditions is used. 
In most commercial installations, a 
temperature range of 1500 to 1625 
F is employed although in some con- 
tinuous furnaces several temperature 
zones are used. If distortion is a 
major factor, the range 1250 to 





‘ ’ 


1400 F is used as cases produced in 
this temperature range will air 
harden. The time varies from 15 
min to 4 hr although occasionally 
treatment is extended beyond the lat- 
ter figure. Cases produced are shal- 
low ranging from 0.003 to 0.020 in. 
and are similar to those obtained in 
cyaniding under similar conditions. 

Since nitrogen increases harden- 
ability of steel, carbon steels can be 
substituted for alloy steels if the 


quenched in automatic equipment, are ready for final inspection. 


properties required of the core pe! 
mit. This is stated to be one of the 
distinct advantages of carbonitriding 
It is reported also that uniformity 0! 
hardness of the case is improved by 
carbonitriding, and in some carbur- 
izing installations small quantities 2! 
ammonia have been added to achieve 
this objective. Disadvantages include 
those given under gas carburizing. 
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hese methods structural 
changes are employed Increase in 
hardness is achieved by quenching a 
hardenable steel from above the 
transformation range as in the usual 
heat treatment procedures. However, 
heat 1s applied to the surface so 
rapidly that only the surface layers 
are heated to the quenching tempera- 
ture. After quenching, therefore, 
these layers are hardened while the 
core remains in the same condition 
as it was originally. 

Two methods are in general use, 
flame and induction hardening. In 
flame hardening the surface of the 
piece is he ated with a high tempera- 
ture flame. In induction hardening, 
the temperature is raised by the re- 
sistance of the steel to the flow of 
induced electric currents. 


Flame Hardening 


The oxy-acetylene flame is gener- 
ally used for flame hardening. Its 
temperature, which approaches 6000 
', quickly raises the surface of the 
steel to a temperature high enough 
to permit hardening by quenching. 
Propane, natural gas or mixed city 
gas are sometimes used instead of 
icetylene. 

Flame hardening can be used on 
any steel which can be hardened by 
conventional methods. Depth of the 
hardened zone is controllable to a 
certain extent by an adjustment of 
flame intensity and heating time or 
speed of travel. A neutral flame or 
one slightly on the reducing side is 
generally used because it lessens the 
tendency for scale formation. The 
reducing flame uses the oxygen efh- 
ciently and has less tendency to over- 
heat the work. 

Skill is required in adjusting and 
handling manually operated equip- 
ment to avoid overheating the work 
because of the high flame tempera- 
ture. Overheating can result in crack- 
ing after quenching and excessive 
grain growth in the region just 
below the hardened zone. Proper 
heating conditions can be judged by 
the eye. However machines incor- 
porating a radiation device have been 
developed which can be used either 
‘0 measure the surface temperature 
‘f the piece being hardened or to 
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Heat Treatment Methods 


This feature 
has made the machines complet tely 
automatic where desirable. They are 
quite flexible and require less skill 
for their operation than manually- 
controlled equipment and are par- 
ticularly advantageous for production 
line operations. 

Four methods are in general use 
for flame hardening: 1) stationary; 
2) progressive; 3) spinning and 4) 
progressive-spinning. In the first, 
both torch and work are stationary; 
in the second, the torch moves over 
a stationary work-piece; in the third, 
the torch is stationary while the work 
rotates; and in the fourth, the torch 
moves over a rotating work-piece. 

The stationary method is used for 
spot hardening of small areas such 
as valve stems. The _ progressive 
method is used for hardening large 
flat parts generally but is also adapt- 
able to the treatment of teeth of large 


ontrol the equ ul pment 


gears. Ihe spinning method serves 
to harden parts of circular cross 
section and is used for small pre- 
cision gears, pulleys and similar com- 
ponents. The progressive spinning 
method also handles parts of cir- 
cular cross-section particularly those, 
like shafts, which are considerably 
longer than their diameter. 

In all procedures, provision must 
be made for rapid quenching after 
the surface has been heated to the 
required temperature. This may be 
accomplished by use of water sprays, 
by quenching the entire piece in 
water or oil, or even by air-cooling 
for some steels. After quenching, 
the part should be stress-relieved by 
heating in the range 350 to 400 F 
and air cooling. Such a treatment 
does not appreciably reduce surface 
hardness. 

The maximum hardness obtainable 
depends on the carbon content of 


Flame hardening of lathe ways prolongs the life of wearing surfaces. 
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Surface Hardening 





















































justed to treat only the area whi. 
requires hardening. Parts to i 
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A modification of this flame hard 
ening procedure employs a salt bat! 
for the surface hardening of gear 
teeth. The gears are suspended from 
a suitable fixture and rotated with 
the teeth, only, immersed in the bath 
This process differs from flame hard. 
ening because the bath is main 
tained at the desired temperature to 
which the part is to be heated 
Since there is no temperature differ- 
the steel. Since there is no change Among the advantages of oxy ential as in flame hardening, over- 
in chemical composition during acetylene flame hardening are adapt- heating cannot occur. Heating to 
flame-hardening, there is no sharp ability and portability. The equip- quenching temperature requires sev- 
line of demarkation between case ment can be taken to the job and ad- eral minutes after which the entire 
and core. There is instead a gradual 
reduction in hardness from the sur- 
face to the original hardness of the 
material. The hardened region is 
generally several times as deep as 
that obtained in carburizing, rang 
ing from lg to 14 in. in depth. 
Thinner cases of the order of 1/16 
in. can be obtained by increasing the 
speed of heating and quenching. 


Automatic flame hardening selectively hardens these camshafts. 


Induction hardening one tooth at a time on an 82-in. ring gear. Only 18 min are 
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required to harden 103 teeth. 
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Flaine hardening is applicable to 
all hardenable steels. However, car- 
bon and low alloy steels containing 
from 0.35 to 0.60 or 0.70% carbon 
are generally used. High carbon 
steels and tool steels require more 
care in flame- hardening to prevent 
cracking. The process is applicable 
also to the hardenable stainless steels, 
gray cast irons with combined car- 
bon preferably in the range 0.50 to 
0.80%, pearlitic malleable irons and 
nodular cast irons. 

Fine grained steels are preferred. 
They should be stress-relieved before 
hardening if stresses exist because of 
prior working. The steels can be 
hardened in the conventional man- 
ner to obtain the desired core prop- 
erties before surface hardening, if 
desired. However, steels heat treated 
to a tensile strength above 125,000 
psi may crack if attempts are made 
to flame harden them. 
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Mnduction Hardening 


§ Induction hardening depends for 
Kits operation on localized heating 
Bproduced by currents induced in a 
Emetal placed in a rapidly changing 
magnetic field. The operation re- 
sembles a transformer in which a 
coil surrounding the work is the 
B primary and the piece being heated 
Sis the secondary. When an alternat- 


Sing current flows through the pri- 
Smary, a magnetic field is formed and 


currents are induced in the second- 


lary. Heating results from the resist- 
ance of the metal to passage of these 


currents. Currents induced in a high 


F frequency field tend to concentrate 
near the surface and therefore it is 
§ possible to heat a shallow layer of 


the steel without heating the interior. 
However, heat supplied to the sur- 


® face tends to flow toward the center 
by conduction and therefore time of 


heating is an important factor if a 


ishallow hardened zone is to be 
tformed. It has been suggested that 
the heating should be controlled to 
limit the depth of heated zone to less 
pthan 1/5 the thickness of the piece 


to avoid heating the core. The sur- 


F face layer is heated practically in- 


stantaneously to a depth which is in- 
versely proportional to the square 
root of the frequency. Therefore, 


} high frequency heating is generally 


employed for surface hardening. 


| Since the time depends on power 
s available from the converter, power 


together with frequency are the most 


Selecting the Method 


Selection Factors 


_ Selection of the optimum process 
lor a given application depends on 
many factors. The stresses which 
must be sustained by the finished 
part are fundamental to the deter- 
mination of the required core prop- 
erties and case characteristics. For 
Compressive stresses under static 
loads, the case must have sufficient 
depth and must be backed with a 
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important variables. 

Three types of equipment are used 
for induction hardening: 1) motor- 
generator sets for relatively low fre- 
quencies; 2) spark-gaps for inter- 
mediate frequencies and 3) elec- 
tronic tubes for high frequencies. 
Heating is rapid, being of the order 
of a few seconds. 

In batch processes, temperature is 
generally controlled by automatically 
timing the cycle. In continuous proc- 
esses, the speed of passage of the 
work through the coils is adjusted 
to obtain required temperature. Be- 
cause these methods of temperature 
control are indirect, conditions pro- 
ducing the required case depth are 
generally determined by experiment. 
A radiation pyrometer has been de- 
veloped recently which can be used 
to measure or control the actual tem- 
perature of the work and improve 
uniformity of hardening. As in 
flame hardening, provision must be 
made for rapid quenching of the 
part after it has reached the de- 
sired temperature. 

The case obtained by induction 
hardening is similar to that obtained 
in flame hardening. Thinner cases 
can be obtained however because of 
greater speed of heating. Using 
minimum heating times it has been 
stated that a case depth of 0.040 in. 
is obtainable with a frequency of 10 
kilocycles while a depth of 0.018 in. 
can be obtained by increasing the 
frequency to 120 kilocycles. 

Steels used for induction harden- 
ing are similar to those used for 
flame hardening. Plain carbon steels 
of medium carbon content are used 
for most applications, particularly for 
production of thin cases. It has been 





core strong enough to resist sur- 
face deformation. If bending 
stresses are involved, some hardness 
of the case must be sacrificed and 
the core properties must be modified 
to obtain optimum resistance to this 
type of stress. For resistance to 
abrasion, high case hardness with 
sufficient depth to give reasonable 
service life is necessary. Satisfactory 
functioning of the part also depends 
on such factors as metallurgical 


determined that, in carbon steels, the 
carbon dissolves completely even in 
short time required to heat the steel 
to quenching temperature by induc- 
tion. Maximum surface hardness ob- 
tainable depends on the carbon con- 
tent. Alloy steels can also be in- 
duction hardened and are needed par- 
ticularly for deep cases. Low alloy 
steels are readily surface hardened 
by this procedure but highly alloyed 
steels are more sluggish and may re- 
quire an increase in temperature to 
achieve the desired structure for 
satisfactory hardening. 

The structure of the material be- 
fore hardening is particularly im- 
portant in induction hardening be- 
cause of the short time involved. It 
has been suggested that a sorbitic 
structure is most favorable for me- 
dium carbon steels while the 
presence of free ferrite 1h mamg sg 
objectionable if full hardness is to 
be obtained. Because of the rapid 
heating time, on the other hand, steel 
can be heated to temperatures from 
100 to 200 F higher by induction 
hardening than by conventional me- 
thods without danger of excessive 
grain growth particularly in alloy 
steels. 

Advantages of induction harden- 
ing include speed of heating, mini- 
mum distortion and freedom from 
scaling of parts. A further advan- 
tage is ability to fit the equipment 
directly into the production line and 
use relatively unskilled labor since 
the operation is practically automatic. 
Among disadvantages are cost of the 
equipment, a limitation on size of 
parts which can be handled eco- 
nomically, and high maintenance 
costs. 


structure, gradation from case to 
core and condition and hardness of 
the surface. Selection is based to a 
large extent on experience with ac- 
tual parts under service or simulated 
service conditions and a study of 
parts which have functioned satis- 
factorily or failed in service. 

To assist in the selection of a 
suitable method, a brief recapitula- 
tion of the properties of the various 
methods follows. 


Surface Hardening 
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Carburizing 


By choice of method and condi- 
tions, carburizing can be used to pro- 
duce the widest range of case depths 
of any of the processes mentioned 
Heat treatment is required to pro- 
duce hard and wear resistant cases 
and distortion is a problem because 
of the high temperatures employed 
The process is applicable to a wide 
range of carbon and alloy steels 
Carburizing is still the most widely 
used of the surface hardening pro- 
cedures. 

Applications of carburizing are 
legion. They include bushings for 
automotive and aircraft applications, 
crank and cam shafts, gears and 
pinions, machine parts shear and 
scissor blades. 


Outboard motor crankshaft 
Material SAE 1022 in. 
Case Depth 0.040 in. 
Method = Liquid carburizing 
Temp 1750 F 
Time 2 hr 
Subsequent Heat Treatment 
Martempering 


Part 
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Part Cam 
Material AISI C1015 steel 


Case Depth 0.045 in. 

Method Pack carburizing 
Medium Solid compound 
Temp 1675 to 1700 F 

Subsequent Heat Treatment 

Quenched into water from 1400 
to 1425 F 
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Part Rear intake and exhaust cam 
Material AMS 6260 steel 
Case Depth 0.055 to 0.065 in. 
Method = Gas carburizing 
Atmosphere = Cracked liquid 
Temp 1700 F 
Time 12hr 


Subsequent Heat Treatment 
Hardened and tempered 














Part Stud wrench assembly 
Material Cold rolled steel 
Case Depth 0.005 in. 
Method = Liquid carburizing 
Temp 1550 F 
Time 15 min 


Subsequent Heat Treatment 
Quenched in brine, tempered 1 
hr at 300 F 


Part Heavy bull gear pinion for 
diesel tractor 
Material SAE 8620 steel 
Case Depth 0.045 to 0.050 in. 
Case Hardness Rockwell C63 to 
C64 
Method = Gas carburizing 
Atmosphere Prepared gas con- 
taining less than 1% ammonia 
Temp 1725 F 
Time 3 hr 
Subsequent Heat Trectment 
Furnace cooled to 1575 F, 55 
min, quenched into oil at 150 F 



































Worms 
Material AISI 4620 stee! 
Case Depth 0.060 in. 
Method = Gas carburizing 
Atmosphere = Cracked liquid 
Temp 1700 F ) 
Time ‘8 hr 
Subsequent Heat Treatment 
Diffusion cycle used to produce 
case carbon content of 0.80% 
max; directly quenched into oil, 
tempered 3 hr at 400 F 


Part 


Part Governor body 


Material AISI C1022 steel 
Case Depth 0.050 in. 
Method Pack carburizing 
Temp 1700 F 
Time 10 hr 


Subsequent Heat Treatment 
1425 F, for 5 min in lead pot, 
water quench, temper 1 hr at 

350 F 


Part Link for conveyor chain 


Material AISI C1018 steel 
Case Depth 0.040 to 0.045 in. 
Case Hardness Rockwell C62 to 
C64 
Method = Gas carburizing 
Atmosphere Prepared gas 
Temp 1700 F 
Time 5 hr 


Subsequent Heat Treatment 
Quenched at 350 F in mar-tem- 
pering oil for 5 min at high flow 
and 15 min at low flow. 



























































Nitriding 

Nitriding is done at temperatures 
lower than those used for any of the 
other processes under 
Quenching 1s not required to obtain 
, hardness and therefore dis- 
Steels can be 





discussion. 








maxin 





tortion is minimized. 
heat treated to obtain desired core 
properties before nitiriding.  Al- 
though some of the usual engineer- 
ing alloy steels can be used, maxi- 












| mum hardness is obtainable only by 
using special alloy steels. The case 
7 produced by nitriding is harder than 
d ligu 
atment 
) produce 
f 0.806 
' /0 
| into oil. 
F 


Part Milling cutter 





Material Molybdenum steel 
Case Depth 0.001 in. 
Case Hardness Rockwell C63 to 
C64 
Method Salt bath nitriding 
Temp 1000 F 
Time 25 min 
| 
tment 
sad pot, 
l ne 


Part Accessory Drive Gear 

Material 
135 modified) steel 

Case Depth 0.017 to 0.022 in. 





ess) 
First Stage 
1. Temp 975 F 
62 to Time 8 hr 


Ammonia Dissociation 15 


to 25% 
Second Stage 
Temp 1050 F 


Time 42 hr 
nent 


f-tem- 


Mow to 85% 
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AMS 6470 (Nitralloy 


Method Gas nitriding (Floe proc- 


Ammonia Dissociation 83 


that produced by the other methods 
and has excellent wear resistance. 
Retention of hardness to at least 
1100 F for long periods of time is 
a major advantage of the nitrided 
over the carburized case, for the 
latter begins to soften at relatively 
low temperatures. 

Most applications of the nitrided 
steels are based on their resistance to 
wear, particularly toward sliding 
friction, or to fatigue. They are used 
in cylinder liners and barrels in air- 





Steam turbine valve stem 
AISI type 416 stainless 


Part 

Material 
steel 

Case Depth 0.013 to 0.015 in. 

Case Hardness Rockwell 15N 92 
min 

Method Nitriding by Malcomiz- 
ing in commercial cycle 

Remarks Threaded end is masked 
to prevent nitriding 


Part Oil pump drive gear 
Material AMS 6470 (Nitralloy 
135 modified) steel 
Case Depth 0.017 to 0.022 in. 
Method Gas Nitriding (Floe proc- 
ess) 
First Stage 
Temp 975 F 
Time 8 hr 
Ammonia Dissociation 15 
to 25% 
Second Stage 
Temp 1050 F 
Time 42 hr 
Ammonia Dissociation 83 
to 85% 


craft engines, bushings, shafts, gears, 
piston pins, spindles and_ thread 
Other applications requir- 
ing freedom from distortion include 


guides. 
cams and cam shafts, rubber and 
paper mill rolls and boring bars. 
A 14 chromium, 14 nickel, 2.5% 
tungsten stainless steel is widely used 
for airplane valves, the stem being 
nitrided for increased wear resist- 


ance. High speed tools are nitrided 
to obtain a light hard case, which 
increases life greatly. 





Steam turbine valve seat 
AISI type 416 stainless 


Part 

Material 
steel 

Case Depth 0.013 to 0.015 in. 

Case Hardness Rockwell 15N 92 
min 

Method Nitriding by Malcomiz- 
ing in commercial cycle 

Remarks All surfaces excepting 
seat masked to prevent nitriding 





Part Clutch shaft 

Material Nitralloy 135, modified, 
steel 

Case Depth 0.020 in. (on splines) 

Case Hardness Rockwell 15N 92 
to 93 

Prior Treatment Quenched in 
oil from 1700 F, tempered 1050 


F for 3 hr to produce core 
hardness of Rockwell C34 to 
C36 


Method Gas Nitriding 


Ammonia dissociation 40% 
Temp 975 F 
Time 65 hr 


Surface Hardening: 
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Carbonitriding and 
Cyaniding 

Steels are carbonitrided at lower 
temperatures than are usually used 
for carburizing, thus somewhat re- 
ducing the tendency toward distor- 
tion of the part. Although such 
steels must usually be quenched to 
develop full hardness. lower quench- 
ing rates can be used than are gen- 
erally required for carburized parts 
and softer cores are obtained. For 
many applications carbon steels can 
be used instead of alloy steels with 
corresponding reductions in the cost 
of the product. 

Cyaniding was the original liquid 
bath case-hardening method. Parts 
must be quenched to produce maxi- 
mum hardness. Cyaniding and car- 
bonitriding are used as alternate 
methods. The cases produced are 
similar in depth, composition and 
properties. The two processes are 
economical for the production of 
thin cases on small parts. 

Typical applications are the case 
hardening of stampings, small ma- 
chine parts, screws and intricate parts 
where distortion is a major problem 
Carbonitriding has been used as an 
alternate to carburizing in quite a 
number of automotive parts. Cya- 
niding is used also for the case hard. 
ening of tools. 


Part Steering ball studs 
Material SAE 8620 steel 
Case Depth 0.010 to 0.015 in. 
Method = Carbonitriding 
Atmosphere Cracked carrier 
gas enriched with natural gas 
and ammonia 
Temp 1575 F 
Time 1 to 1/4 hr 
Subsequent Heat Treatment 
Direct quenching into oil 


Part Agitator Disk (agricultural) 
Material AISI 1010 steel 
Case Depth 0.015 to 0.019 in. 
Case Hardness Rockwell 15N 90 
min 
Method = Carbonitriding 
Temp 1575 F 
Time 2 hr 
Subsequent Heat Treatment 
Quenched in mineral oil, not 
tempered 


Part Clutch outer retainer plate 
Material SAE 1010 steel 
Case Depth 0.004 to 0.005 in. 
Method = Carbonitriding 
Atmosphere Carrier gas en- 
riched with natural gas and am- 
monia 
Temp = 1550 F 
Time 10 min 
Subsequent Heat Treatment 
Quenched into oil at 150 F 


Part Clutch release lever 
Material SAE 1010 steel 
Case Depth 0.023 to 0.025 in. 
Case Hardness Rockwell A80 to 
A81 
Method = Carbonitriding 
Atmosphere Carrier gas ¢i 
riched with natural gas and am- 
monia 
Temp 1650F 
Time 2hr 
Subsequent Heat Treatment 
Quenched into oil at 150 F 
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Flame Hardening 


This process is applicable to steels 
which can be hardened by heat 
treatment in the conventional fa- 
shion. There is no change in the 
composition. Medium carbon steels 
are generally used and the maximum 
hardness obtainable depends on the 
carbon content. The steels can be 
heat treated to obtain desired core 
properties before hardening since the 
core is not affected by the process. 
One of the major advantages of 
flame hardening is the ability to 
harden parts too large for furnacing. 
Others are the simplicity and port- 
ability of the equipment required and 


Part Wrench jaws 

Material SAE 8750 steel 

Case Depth 1/16 in. min from 
root of tooth 

Case Hardness 
C59 

Prior Treatment Heat treated to 
Rockwell C39 to C49 


Rockwell C54 to 


Method Flame Hardening 
Gases Used = Propane and oxy- 
gen 
Remarks Serrated section of jaws 


hardened, all areas excepting 
jaws proper remained soft 





Part Tractor idlers 

Material 0.42 carbon, 0.75% man- 
ganese steel 

Case Depth 1{ in. 


Case Hardness Rockwell C45 


Method Flame hardening 
Gases Acetylene and oxygen 
Travel 61/, in. per min 
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its readiness for instant use. Flame 
hardening machines have been de- 
veloped with high production rates 
on small parts. These machines have 
been placed in many production 
lines 

Among applications of flame hard- 
ening are the selective hardening of 
the wearing surfaces of large ma- 
chine parts and the teeth of large 
gears, the production line hardening 
of the wearing surfaces of small 
gears and camshafts, the hardening 
of circular parts such as sheaves and 
the surface hardening of armor 
plate. Flame hardening is employed 
widely also for the surface harden- 
ing of various cast irons. 





Part Automotive ring gear 

Material SAE 1045 steel 

Case Depth Below pitch line 

Case Hardness’ Rockwell C52 to 
C58 

Method = Flame Hardening 

Gases Used Propane and oxy- 

gen 


Remarks Teeth to be hardened. 


body to remain soft. Twisted 
gear shows that core has not 
been disturbed during surface 
hardening 





Part Steel rolls 6 in. dia 

Material Steel 

Case Hardness Rockwell C60 

Method = Flame hardening 

Remarks Bearing surfaces and 
outside diameter hardened by 
progressive-spinning method 








Part Crankshaft 

Material  Pearlitic malleable iron 
Case Depth | in. 

Case Hardness’ Rockwell C45 to 


Be 
Prior Treatment Cycle annealed 
Method — Flame hardening 
Gases Used Natural gas and 
oxygen 
Remarks Bearing diameters were 


hardened, flange and core re- 
mained soft 


Part Cam, transmission 


Material SAE 3145 steel 

Case Depth 0.080 to 0.100 in. 
min 

Case Hardness’ Rockwell C58 to 
C60 


Prior Treatment Heat treated to 
Rockwell C30 to C36 
Method = Flame Hardening 
Gases Propane and oxygen 
Remarks 18 internal bearing sur- 


faces to be hardened, material 
between lobes to remain soft 





Part Stamping die 


Material Gray cast iron or alloy 
cast 1ron 

Case Hardness’ Rockwell C55 to 
C60 


Method — Flame hardening 

Remarks Size of die is immate- 
rial since only areas subject to 
wear are hardened 
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Surface Hardening 
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Part Bull gear, 243/-in. dia 
Material SAE 1045 steel 
Hardening Method Liquid flame 
hardening 
Temp 1600 F 
Time 8 min 


Induction Hardening 


This is the fastest heating method of the group. Like 
flame hardening it is applicable to steels hardenable by 
conventional methods and is usually used for hardening 
medium carbon steels. Because of the rapid rate of heat- 
ing to the quenching temperature, distortion and scaling 
The apparatus can be installed in the 
assembly line and is particularly adaptable to mass pro- 


are minimized. 


Part Adjustable wrench 
Material 0.50% carbon steel with 
boron addition 
Case Depth 14 in. 
Case Hardness Rockwell C58 to 
C60 
Method Induction hardening 
Temp 1550 F 
Time 1.5 sec (G6 in. size), 2.6 
sec (12 in. size) 
Remarks Hardened on working 
surface of jaw 
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Part Gear 

Material Steel 

Case Hardness 
hardened 

Method = Induction hardening 

Remarks Tempered to Rockwell 
C42 after hardening 


Rockwell C60 as 
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duction operations. 

A major application is the hardening of crank-shaft; 
camshafts and axle 
weighing 3600 Ib. Other applications include localiz, 
surface hardening of cams, hardening of small parts sud 
as wrist pins and piston pins, cutlery and shear blades 
teeth of lead screws for precision machine tools. 


shafts of all sizes, including sop 
| 
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Part Spur gear 
Material SAE 4140 steel 


Case Hardness Rockwell C50 to 
C55 
Prior Treatment Heat treated to 
Rockwell C26 to C30 
Method Induction hardening 
kiloc ycles 
Time 10 sec 


Subsequent Heat Treatment 
Tempered 1 hr at 400 F 
Notes Teeth hardened symmet: 


| 


cally by rotating gear in fiek 
Etched to show hardened zone 
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Materials Data Sheet 


Properties of Steel Castings 


astings are generally specified by mechanical properties, leaving to the producer control of the chemistry within certain limits. 





















































ing soy mechanical properties and maximum chemical composition were included in a File Fact in the July 1952 issue. 

localize Structural Grades—Carbon Steels 
Parts § mn 
ar blades | 

TENSILE STRENGTH, PSI 60,000 65,000 70,000 80,000 85,000 100,000 
CURRENT SPECIFICATIONS 
ASTM A-27-52T, A27-52T A27-52T, 70-36; 
U60-30, 60-30; 65-30, 65-35; A95-44, 70-36; 
A216-27T, WCA | A352-52T, LCB | A216-47T, WCB 
SAE | — | Auto. 0030 | Auto. 080 | Auto. 0050 | Auto. 0050 
AAR | M201-47, Au, AA | a | M201-46, B ~ | — 4 - 
Federal QQ-S-681b, QQ-S-681b, | - QQ-S-681b, — | — 
Class 1 Class 2 | Class 3 
Military Mil-S-15083B — | Mil-S-15083A70 | Mil-S-15083A80 | — | — 
ABS Class 1 Class 2 — | — —_ - 
Lloyds Class A “ = | = a 
PHYSICAL PROPERTIES | | 
Density, Lb/ Cu In. 0.283 0.283 0.283 0.283 0.283 0.283 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F G@ | | 
212 F | 27 | 27 27 27 27 | 27 
Coeff of Exp per F: | 
70-1200 8.3 x 10% | 8.3 x 10° 83x10 | 83x10 | 83x10 | 8.3x10% 
/ Spec Ht, Btu/Lb/F: 0.10-0.11 0.10-0.11 0.10-0.11 0.10-0.11 0.10-0.11 | 0.10-0.11 
C50 to Elec Res, Microhm-Cm @ 68 F: | 13-16 | 13-16 13-16 | 13-16 | 13-16 | 13-16 
Magnetic Properties Magnetic | Magnetic Magnetic Magnetic | Magnetic | Magnetic 
eated ti — - es = en . —— a 
MECHANICAL PROPERTIES! | | 
ng. 3 Mod of Elast in Tension, Psi 30.1 x 108 30.1 x 106 30 x 106 29.9x108 | 29.9x10® | 29.7x 10 
Tensile Str, 1000 Psi: 60 (a 65 (b 70 (b 80 (c 85 (c 100 (d) 
Yield Point, 1000 Psi: 30 35 38 45 50 70 
Elong in 2 In., %: 32 30 28 26 24 20 
tment Reduction of Area, %: 55 53 50 43 40 46 
. Hardness, Bhn: 120 130 140 160 175 | 200 
mmeti Impact Str, Izod, Ft-Lb: 
n fiel (70 F) 30 30 30 25 20 30 
tee (—50 F) 8 12 10 12 10 15 
Fatigue Str, (End Limit), 1000 Psi: 25 28 31 35 38 47 
THERMAL TREATMENT 
Annealing Temp, F About 200 F above critical range 
og ae Quenching Temp, F About 100 F above critical range 
™ Tempering Temp, F To desired mechanical properties 
FABRICATING PROPERTIES | | 
Machinability Index (B11 12 Steel= 100) 55 60 65 | 70 | 70 65 
W eldability Can be welded by procedures used for welding wrought steels of similar composition. 
pities oe |____ eit a aden seen Raat 
CORROSION RESISTANCE | The carbon steels rust when brought into contact with moisture and air at rates which are not affected 
| by the carbon content. If salts are present, the corrosion rate is increased. These steels are attacked 
| readily by acids but are resistant to alkalies at ordinary temperatures. 
SPECIAL CHARACTERISTICS | Low electrical | 
resistivity. 

- | Desirable magne- Excellent weldability. High strength carbon steels Wear 
by a ; | tic properties. Car- Medium strength with good machinability, | resistance. 
ichols.; | burizing and case with good machinability toughness and excellent | Hardness. 
Electric hardening grades. and high ductility. fatigue resistance. 

| Weldability. 











(Continued on page 155 ) 
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Shell Molding 
Opens a New World ! 


Yesterday saw molten metal cast in extremely cumbersome, hard- 
to-handle sand molds. 


Today a new world is emerging from a thin shell of sand bound 
together with phenolic resins. This is the world of shell molded 
castings — economical, amazingly precise and free from flaws. 


As a leader in creative chemistry, Reichhold is reaching out to 
the challenge of this great new world. It is expanding its facilities 
to meet the ever increasing demand for phenolic resins created by 
the shell molding process. 


In the foundry industry, as in many other fields of enterprise, 
Reichhold continues to pioneer...to perfect...and to produce. 
So it is that RCI has plants around the world — wherever basic raw 
materials are found ... wherever industry needs its products! 


REICHHOLD CHEMICALS, INC. 
630 Fifth Avenue, New York 20, N. Y. 


Creative Chemistry . . . Your Partner in Progress 


REIGHHOLD 


For more information, turn to Reader Service Card, Circle No. 378 
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Uses 
RCI Pro 


CANVAS, PAPER AND GLASS Cly 
LAMINATES: PLYOPHEN cresol, phy. 
and resorcinol-formaldehyde resin, . 
varnishes; RC! polyester resins. 


CARBON PAPER: RCI inorganic ¢, 
ical pigment colors. 


CASTINGS: FOUNDREZ Powdered , 
nolic resins (for the shell molding py 
ess); FOUNDREZ liquid phenolic resin;y 
FOUNDREZ core oils (for core binded 


FURNITURE, PLYWOOD, FLOOR yam 
HARDBOARD AND CHIPBO;A) 
HYDROPHEN phenolic glues; Piyic 
protein glues; PLYAMINE urea-forml 
hyde glues; PLYOPHEN phenolic and 
sorcinol-formaldehyde glues. 


LEATHER: BECKOSOL alkyd resins 
leather finishes); PLYOPHEN resorcis 
formaldehyde resins, SUPER-BECKAC 
pure phenolic resins, SYNTHE.CO 
ester gums (for leather adhesives), 


LINOLEUM: BECKOSOL alkyd resins 
PENTACITE pentaerythritol resins | 
linoleum coatings); RCI inorganic che 
ical pigment colors. 


PAINTS, VARNISHES AND LACQUKi 
BECKACITE (1) fumaric, (2) maleic and! 
modified phenolic resins; BECKAN 
urea-formaldehyde resins; BECKOI| 
synthetic oils; BECKOPOL modified p 
nolic resins; BECKOSOL (1) phenolated, 
phthalic-free, (3) rosin modified, (4) pe 
drying and (5) pure non-drying ob 
resins; KOPOL processed Congo cops 
PENTACITE pentaerythritol resins; S 
RESOL styrenated alkyd resins; SUM 
BECKACITE pure phenolic resins; SYN 
COPAL ester gums; WALLKYD pure a 
ing alkyd resins (for alkyd flat wall vel 
cles); WALLPOL vinyl-type copolymer loi 
emulsions (for latex flat wall coating 
RCI inorganic chemical pigment col 


PAPER: BECKAMINE urea-formaldehy 
resins (for adding wet strength, impr 
ing the wet rub of starch-clay coating 
and waterproofing starch adhesiv 
RCI inorganic chemical pigment cov 
(for paper coloring); STYRESOL styrenc! 
alkyd resins (for paper coating). 


PRINTING INKS: BECKACITE fumaric, 
leic and modified phenolic resins; 8 
LIN synthetic oils; BECKOPOL modi 
phenolic resins; RCI inorganic chemi 
pigment colors. 


TYPEWRITER RIBBONS: RCI inorge 
chemical pigment colors. 


WAXES AND POLISHES: BECKAC! 
modified phenolic and maleic ‘¢ 
SUPER-BECKACITE pure phenolic '¢ 
SYNTHE-COPAL ester gums. 


MATERIALS & METH? 
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PROPERTIES OF STEEL CASTINGS 


Engineering Grades—Low Alloy Steels? 


90,000 





Z Powdered CURRENT SPECIFICATIONS 


hell molding 
Phenolic resin; 
(for core bj 


A217-49T, 

| WC4, WC5, WOO, | 
| WC9, A32-52T, | 
0D, FL Cr, Lea, C3 | 
D CHIPBO;A SAE | an 

glues; Piya , 
NE urea-for AAR | 
| phenolic ang Federal : 
glues. 


A148-50T, 
80-40, 80-50 


Auto. 080 


QQ-S-681b, 
4Al 
Mil-S-15464, | Mil-S-15083A80 


Class 1 and 2 


alkyd resins Military 
OPHEN resore; 

SUPER- 
1s, SYNTHE. 


or adhesives). 


PHYSICAL PROPERTIES 
Density, Lb/ Cu In. 


Thermal Cond, Btu/Hr/Sq Ft/Ft/F,@ 21 2 F| 
| 


alkyd resins 
iritol resins | 


1 inorgenic « Coeff of Exp per F: 


70-1200 | 8.0-8.3 x 10 
Spec Ht, Btu/Lb/F: 0.10-0.11 
Elect Res, Microhm-Cm @ 68 F: 15-20 


8 OK 3 x 1076 
0.10-0.11 


AND L 
_ 15-20 


(2) maleic and! 
Magnetic 


esins; BECKAM Magnetic Properties Magnetic 

resins; B - —_— , = ae 
Ol modified MECHANICAL PROPERTIES! 

aera, Mod of Eiast in Tension, Psi: 29-30 x 108 29-30 x 108 
non-drying Tensile Str, 1000 Psi: 70 (c 80 (¢) 
ed Congo « Yield Point, 1000 Psi: 45 50 

ritol resins; § Elong in 2 In., %: 26 24 

yd resins; SU Reduction of Area, %: 56 | 50 


lic resins; SYN 
ALLKYD pure 
kyd flat woll 
ye copolymer 
at wall coati 
| pigment cols 


Hardness, Bhn: 70 
Impact Str, Charpy, Ft-Lb: 
(70 F) 
(—50 F) 


Fatigue Strength (End Limit), 1000 Psi: 


30 
20 
38 
rea-fornade | 
strength, i 
rch-clay coali 
tarch adhesi 
11 pigment 
YRESOL st 


THERMAL TREATMENT 
Annealing Temp, F 
Quenching Temp, F 
Tempering Temp, F 





A148-50T, 
90-60, | 
A217-49T, C5 | 


Auto. 090 
M201-47, C 
QQ-S-681b, 4A2, 
4Bl1, 4B2, 4Cl 
Mil-S-15083A90 


QQ-S-681b, 
4B3 
Mil-S-15083A 100 





8.0-8.3 x 10-6 
0.10-0.11 
15-20 
Magnetic 


| 
§.0-8.3 x 10°6 | 
0.10-0.11 | 
15-20 | 
Magnetic 


29-30 x 106 | 29-30 x 108 





100 (c) 
68 
20 
42 


90 (©) 


190 





26 
15 
4] 


About 200 F above critical range 
About 100 F above critical range 
To desired mechanical properties 











































110,000 


A148-50T, 
105-85 


Auto. 0105 


QQ-S-681b, 
4C2 


8.0-8.3 x 10-6 
0.10-0.11 
15-20 
Magnetic 


29-30 x 106 
110 (d) 
85 
20 
45 
235 





r coating). 


‘CITE fumaric, 





FABRICATING PROPERTIES 
Machinability Index (B1 112 Steel= 100) | 


| 
| 70 | 
Can be welded by procedures used for wrought steels of similar composition. 





| 


60 





In general, the corrosion resistance of these steels is similar to that of the carbon steels. 





| Certain steels of these classes have 
excellent high temp properties and 
deep hardening properties. 
Toughness. 


olic resins; 65 
CKOPOL Weldability 
organic ¢ ———e! LE ee A ae Sn ee eee. 
CORROSION RESISTANCE 
S: RCI i aid eh BE a a 
ws SPECIAL CHARACTERISTICS 
gp | * Excellent weldability. 
fe we . Medium strength with high 
sms. toughness and good 
machinability. 
High temperature service. 
\} (Continued on page 157) 
H 
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| 
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High resistance to impact. 
Excellent low temp prop- 
erties for certain steels. 
Deep hardening. 
Excellent combination of 
strength and toughness. 
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More electric power for the biggest state 


...With the Help of the Biggest 
“S” Monel Impeller Inco Ever Cast 





Everything’s big in Texas. 


But a Texas chemical company found that 
electric power output wasn’t big enough to 
meet requirements for increased production. 


The only solution was to build another 
generating plant. 


For cooling, the plant could use brackish 
sea water with a mean temperature of 85° F. 
In short order such water could damage the 
emergency pump used to maintain proper 
circulation of the condenser discharge water 
from the turbine generators. Costly shut 
downs were sure to result unless the pump 
impeller was made of a hard and corrosion 
resisting material. 


So when the chemical company ordered 
an 84-inch custom-built pity Vertical 
Axial Flo Pump, it specified “S”® Monel for 
the impeller. And for ade litional pump pro- 
tection it specified centrifugally cast Monel® 
pump sleeves. 


They called on Inco to cast the “S” Monel 
pump impeller. When finished, it weighed 
3023 pounds — the largest “S” Monel impel- 
ler they had ever cast! 


Inco-Cast sand or centrifugal castings may 
be a practical solution to some problem in 
your plant. Take a look at what you get 
with Inco castings. 


Inco Castings 2 


| 





Ce ee 


This 3023-pound “S” Monel pump impeller was install 


84-inch Morris Vertical Axial Flo Pump at the Morris Macum 


Works, Baldwinsville, N. Y. The largest “S” Monel impel 
cast, its size is a sharp contrast to the impeller in the man’s hand 
one of the stock models produced by the hundreds in Inco’ 
foundry. The pump is capable of indling 120,000 gallons 
minute at a total Discharge He f 

if normal water flow 


1. Castings that frequently outlast other materials 
under destructive service conditions. That's be- 
cause they are made of Inco Nickel Alloys, which 
have been especially developed to withstand cor- 
rosion, abrasion, erosion and galling. 


Castings in any practical shape or size you need. 
Inco has specialized in castings for over 47 years 
and is equipped to make your castings whether 
they weigh a few ounces or tons. 


High quality castings because they are made to 
meet or exceed Government specifications for 


these high Nickel Alloys. 


The benefit of Inco’s help in solving your metal 
problems based on wide experience in field and 


laboratory testing of Nickel Alloys. 


Inco Nickel Alloy castings made at Inco’s own 
foundry: your assurance of sound, dependabl 


castings 


Even castings you previously thought impractical 
to produce in Monel, Nickel or Inconel® can 
often be cast by Inco’s specialists. 


Do you have the problem of selecting a 
cast alloy to withstand corrosion, abrasion, 
erosion or other destructive conditions? Let 
Inco casting specialists study your problem. 
They may be able to suggest a practical solu- 
tion. They will also be glad to give you cost 
and delivery estimates on all rated orders. 


In the meantime, write for your copy of 
“When it’s a question of castings...” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N.Y. 


SAND, CENTRIFUGAL, PRECISION 


For more information, turn to Reader Service Card, Circle No. 341 
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(continued) 


PROPERTIES OF STEEL CASTINGS 


Engineering Grades—Alloy Steels? (continued) 





TENSILE STRENGTH, PSI 


| | 


120,000 150,000 





—— 
—_— 


CURRENT SPECIFICATIONS 
ASTM 
SAE 


Federal 


PHYSICAL PROPERTIES 
Density, Lb /Cu In. 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F, @ 212 F 
Coeff of Exp per F: 
70-1200 
Spec Ht, Btu/Lb/F: 
Elec Res, Microhm-Cm @ 68 F: 


Magnetic Properties 


MECHANICAL PROPERTIES 
Mod of Elast in Tension, Psi 
Tensile Str, 1000 Psi: 

Yield Point, 1000 Psi: 
Elong in 2 In., %: 
Reduction of Area, %;: 
Hardness, Bhn: 
Impact Str, Charpy, Ft-Lb: 
(70 F) 
(—50 F) 
Fatigue Str, (End Limit), 1000 Psi: 


THERMAL TREATMENT 
Annealing Temp, F 
Quenching Temp, F 
Tempering Temp, F 


FABRICATING PROPERTIES 
Machinability Index (B1112 Steel= 100) 
Weldability 


—— 


A148-50T, 150-125 A148-50T, 175-145 
Auto. 0150 Auto. 0175 
QQ-S-681b, 4C4 


A148-50T, 120-95 None specified 
Auto. 0120 


QQ-S-681b, 4C3 


0.283 0.283 0.283 


27 27 27 





8.0-8.3 x 10% 8.0-8.3 x 10°% 8.0-8.3 x 10% 8.0-8.3 x 10°% 
0.10-0.11 | 0.10-0.11 0.10-0.11 0.10-0.11 
15-20 15-20 15-20 15-20 
Magnetic Magnetic 


Magnetic Magnetic 


29-30 x 108 29-30 x 106 29-30 x 10° 29-30 x 106 
120 (d) 150 (d 175 (d) 200 (d) 

95 125 148 170 

16 12 8 5 

25 20 1] 

245 300 400 


14 
10 
65 


About 200 F above critical range 
About 100 F above critical range 


To desired mechanical proportion 


50 | 30 | — — 


Can be welded by procedures used for wrought steels of similar composition. 











SPECIAL CHARACTERISTICS 





| In general, the corrosion resistance of these steels is similar to that of the carbon steels. 


High resistance to 
impact. 
Excellent low tem 
properties for certain| Deep hardening. 
steels. High strength. 
Deep hardening. Wear resistance. 
Russliens Fatigue resistance. 


High strength. 

Wear resistance. 

High hardness. 
High fatigue resistance. 





strength and 
toughness. 





combination of | 
| 
| 





VOTES: 


Vormally expected values in the production of steel castings for the tensile strength values listed. 


Below 8% total alloy content. 


1) Annealed (b) Normalized (c) Normalized and Tempered (d) Quenched and Tempered 


Prepared with the assistance of the Steel Founders’ Society of America 
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NEW CONVEYOR DESIGN 


offers extra heat-treat advantages .. . 








¢ extra strength 
¢ extra loading capacity 
¢ extra long service 
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This new conveyor belt! was designed to carry 2. A free-floating link which can adjust itself 
loads not possible with conventional style belts. to meet localized stresses. 

It does not replace conventional cast belts, but 3. The substitution of strong, wear-resistant, 
serves to widen the field to applications involv- cast-in pins for the weaker wrought pins. 





ing extreme temperature and loading conditions For complete information on this new Thermal- 
formerly unattainable with ordinary belts. loy conveyor belt, standard belts or other furnace 








The new Thermalloy staggered-link, conveyor parts, contact your nearest Electro-Alloys repre- 
design shown above offers you these features: sentative. Or write Electro-Alloys Division, 4001 


1. Elimination of crank-shafting. Taylor Street, Elyria, Ohio. 








*Reg. U.S. Pat Off. +Pat. Applied For 
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For more information, turn to Reader Service Card, Circle No. 426 
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New Matertals 


and Equipment 





Plastic Sheet Produces Glossy Finish on Vacuum Formed Parts 


The vacuum forming process has been 
f interest to plastics manufacturers 
largely due to the economies inherent in 
the use of low cost dies and molds 
However, when a glossy finish is re 
quired on the part, additional costs have 
been incurred by a secondary, finishing 
process, since plastic sheets heretofore 
formed in this manner produced only a 
matte surface on the product. The re- 
cent development of a new, thin extruded 
plastic sheet now eliminates this disad- 
vantage and permits plastics manufacturers 
to utilize this imexpensive process, pro- 





Inexpensive wooden forms are used in 
vacuum forming refrigerator door liner with 
Campco $-300. 


ducing at the same time a glossy sur- 
face on the formed part, with no finish- 
ing Operation necessary. 

Campco S-300, produced by the Campco 
Div., Chicago Molded Products Corp., 
2717 N. Normandy Ave., Chicago 35, is 
a copolymer of polystyrene and butadiene, 
and as such, is not unique; however, the 
Campco extrusion process is said to pro- 
duce a thin sheet with a highly gloss; 
finish that is maintained after vacuum 
forming. Since it is a continuous process, 
sheets of any length can be made with 
widths ranging from 26 to 58 in., and 
thicknesses ranging from 0.005 to 0.125 
in. 

With this additional advantage, Camp- 
co §-300 is said to sacrifice none of the 
other characteristics of a polystyrene-rub 
ber plastic. It has a high impact strength 
without sacrifice of formability; it ma- 
chines easily and is said to be dimension- 
ally stable since its water absorption is 
low. 

The manufacturer states that the sheet 
is particularly applicable for such uses 
as refrigerator door liners, drip pans, 
crisper units, meat keepers, and similar 
parts, and, in addition, for clothes 
hampers, foodhandling trays, wall tile, 
splash panels, table tops, and automobile 
interiors. The company predicts that 





Refrigerator components have white, high 


gloss finish after vacuum forming. 


Campco S-300 may also find wide usage 
in advertising displays and the printing 
field, since the range of colors that can 
be produced is unlimited, and easy form- 
ability is said to permit production of 
display units in which the colored de- 
sign is first printed on the flat sheet be- 
fore the forming operation. It is also 
possible, according to the company’s en- 
gineers, to use the sheet as an inex- 
pensive material for newspaper mats and 
printing plates. 





Precision Rolled Pure Titanium 


Commercially pure titanium, precision- 
rolled to thin gage with close tolerances, 
has been announced as readily available 
at the Industrial Div., American Silver 
Co., Inc., 36-07 Prince St., Flushing 54, 
N. Y. Rolled in strips up to 8 in. wide 
and down to 0.0005 in. thick and holding 
tolerances of 0.0001 in., the strip is said 
to be available in both development 1a- 
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boratory quantities and for high produc- 
tion runs. 

Typical uses for titanium strip include: 
cowlings, ducts, fire walls, structural 
parts, power plant components, fittings 
and fastenings in the aircraft industry, 
condensers, heat exchangers, mufflers, 
metering equipment, valves, marine 
pumps, chemical processing equipment, 


instrumentation, refineries, and food proc- 
essing and handling. 

As is well known, titanium is an ex- 
tremely strong, yet light-weight metal 
which can be compared favorably in 


strength to many steels, but weighs only 
56% as much. It possesses excellent cor- 


rosion resistance and the ability to with 
stand high temperatures. 










































New Materials and Equipment continues 





Sprayed Coating Provides Thermal Insulation 


flame temperatures hotter than t 
ing point of metals. 


A water base inorganic material that 
can be sprayed like paint on metal, mak- 
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ing the treated surface capable of with- 
standing temperatures as high as 5,000 F, 
has been developed by the B. F. Goodrich 
Co., Akron. Called Pyrolock, a 1/16 in. 
coating of the insulation is said to pro 
tect metal for as long as 10 sec against 


Treated panel at left is unharmed after 

4p sec exposure to oxyacetylene flame 

at about 5,000 F. Untreated panel at right 

burned through in less than 1 sec with the 
same flame. 


According to the manufactu: 
material is non-toxic, non-flammable. no; 
explosive and will adhere directly to ci 
metal surfaces without sandblasting 
use of priming surface preparatio 
Dried, it will bond itself to metal w; 
a strength that withstands sharp impac 
short of actual deformation of the met: 
Resistant to most solvents and chemical; 
Pyrolock is said to withstand indefinite! 
temperature cycles of —60 to +165 | 

Looking toward the potential use 
this material in industry, the manufa 
turers say that the material can be mod 
fied for use wherever resistance to fla 
and high temperatures is needed 





tr tate 7 


Heat-Stable Vinyl for Injection Molding 


Production economy and high heat sta- 
bility are two advantages claimed for a 
new line of vinyl compounds developed 
for injection molding by the Monsanto 
Chemical Co.’s Plastics Div., Springfield, 
Mass. The compounds are free-flowing 
powders, which can be dry blended at 
the molder’s level thus eliminating the 
need for expensive mixing and milling 
equipment. The manufacturer says that 
although they are offering eight ready- 
made blends, molders who elect to do 


their own dry blending stand to save 
as much as 25% on the cost of molding 
material. 

In addition to the economies inherent 
in the dry blending process, the high 
heat stability claimed for the compounds 
is said to add another advantage. Since 
this blending process takes place at rela- 
tively low temperatures, the compounds 
reach the injection press with a minimum 
of heat history which will reduce the 
tendency toward decomposition sharply. 


Mold and machine corrosion by decor 
position products is said to be 
mized. 

Compounded with Opalon 300 vin 
resin, the new blends also contain plas 
cizer, filler, stabilizer and lubricant. P: 
portions are varied to produce a wid 
range of properties in the finished mol 
ings. The compounds are supplied 
natural, black and white and may 
drum-tumbled with dry pigment to pr 
duce an unlimited range of colors. 





Conveyorized system of spray cleaning with 
Oakite Composition No. 26, one-stage 
cleaner. 


One-Stage Detergent for Cleaning 


A heavy-duty cleaner, designed to re- 
move in one operation extra-heavy soils 
from iron and steel, has been developed 
by Oakite Products, Inc., 132H Rector 
St., New York. The manufacturer says 
that Oakite Composition No. 26 posses- 
ses a marked ability to wet and penetrate 
heavy soils quickly, loosening them so 
that subsequent rinsing leaves work sur- 
faces thoroughly clean. 

Among the advantages claimed for 
Composition No. 26 are: quick penetra- 
tion of soils which reduces cleaning time, 


Metals 


thorough soil removal and good rinsing 
action which leaves no insoluble or oil\ 
films on surfaces to interfere with paint 
ing or plating, simplicity im use, 4% 
economy, since the one-stage cleaning 0? 
eration reduces the cleaning time and the 
consumption of materials. . 

Applications cited for the use of this 
compound are in removal of pigmented 
drawing compounds, removal of solic: 
particle dirts and smuts, cleaning befor 
vitreous enameling, and precleaning | iffed 
metal before electroplating. 


MATERIALS & METHODS 
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pasket Material Combines Plastic 


A k material has recently been 
which combines the resilience 
low temperature properties of 

rubber with the chemical resist- 

the fluorocarbons. The Fluorlas- 
iskets, developed by the Connecticut 

Hard Rubber Co., 407 East St., New 

Haven, consist of silicone rubber com- 

enveloped in Teflon or Kel-F. 

[he resilient core of silicone rubber 

rubber, avail- 
ble in various durometers, is protected 

from chemical attack by the plastic en- 
velope, which ranges in thickness from 

0025 to 0.030 in., depending on the use 
equirements. 

Strip-type gaskets in 


onge or solid silicone 


various shapes 


and Rubber 


and sizes, in lengths up to 96 tn. and 
widths of 4 in. are available with both 
Kel-F and Teflon envelopes. 
kets are said to be used for hood, duct, 
and oven closures where corrosive condi- 


These gas- 


tions are encountered. 

In ring form for flange gaskets, Kel-F 
envelopes are generally used since an 
impervious covering can be formed which 
immersion in 


will withstand complete 


corrosive substances. 


Combination gasket material allows full 
use of properties of silicone rubber pro- 
tected by fluorocarbon plastic. 


New Materials and Equipment continues 











New Plastic for Printed Circuits 


A new laminate of epoxy resin and 
glass cloth, called Epoglas, is said to 
xhibit good mechanical and electrical 
properties making it particularly suitable 
se in etched, plated and printed 
Developed by Plastilight, Inc., 

181 Canal St., Stamford, Conn., Epoglas 
s available either copper-clad on one or 


both sides, or unclad, for use in terminal 
boards or as a base for plated and printed 
Sheets are 24 by 36 in., and 
thicknesses range from 0.003 to 0.500 in. 

The epoxy bond 
strength to copper when laminated under 
heat and pressure. Since it requires no 
adhesive, the electrical and mechanical 


circuits. 


resin has a_ high 


properties of both materials are retained 
unimpaired in the completed circuit. The 
manufacturer claims that Epoglas is well 
suited to dip-soldering and will not de- 
laminate. The water absorption is said to 
be 0.016%, 
resistivity and arc 


dielectric constant, surface 
resistance high, and 


service temperature 340 F. 





Dielectric Sealer Provides Flexibility and Moisture Resistance 


The new EC-1120 Dielectric Sealer de 
veloped by Minnesota Mining and Mfg. 
Co., 423 Piquette Ave., Detroit, is de- 
signed for use as a flexible potting com- 
pound on electrical wiring connections. 
It is said to retain physical properties 
throughout a temperature range of —65 
to 200 F and combine moisture resistance 
and durability with its dielectric proper- 
ties 


EC-1120, a synthetic rubber material, is 
applied in liquid form and cures to a 
rubber consistency which is said 
to give both corrosion and vibration pro- 
tection. These qualities suggest applica- 
tions where flexibility is important, in the 
and electronic manufacturing 


tough. 


electrical 






1953 


field as well as transportation and aircraft 
industries. 

The sealer requires the use of an ac- 
celerator before use, and when mixed be- 
comes a heavy liquid which flows readily, 
giving a uniform seal with good adhesion 
to both the wires and the surfaces of the 
connector plug, the company says. It 
can be applied by putty knife, spatula or 
gun. 

The relatively high solids content of 
approximately 92% by weight insures 
against excessive shrinkage, and curing 
takes place at room temperature. When 
stored at temperatures below 75 F, un- 
accelerated EC-1120 is said to have a 
shelf life in excess of one year. 





Potting compound gives both corrosion and 


vibration resistance to wire connections in 
electrical plugs. 
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New Materials and Equipment continues 


Three Zone Rotary Heat Treat 


Three zone furnace permits separate tem- 


perature control in heat treat operations. 


Furnace 


AGF Model 


zones of 


A Rotary Retort Furnace, 
139DR, 


teé 


with three separate 
ontrol has been developed 


Furnace Co., 


external 


mperature 
by the American Ga 
Elizabeth, N. ja The 


allow 


controls 
control 
zones 


the operator to separately 
the temperature in each of the 
which divide the furnace lengthwise in 
about equal parts. This feature permits 
ON” and “OFF” operation during idl- 
ing periods, controlled 
temperature variation in 
each zone for special heating needs. 
Separate pilot lights for the burners 


while readily 


burners allow 


are said to make lighting easy ar 


inate the danger of unlighted 
Furnace inspection can be comp 
1 glance and the manufacturer stat 
the adaption of safety devices is a 
matter, 

The heated work space is 15 in. in 
by 10 ft long, while the overall 
16 ft long, 71/4 ft high and 41/4 ft dee, 
Production of nonferrous metal parts js 
said to be 1,000 Ib per hr which can }. 
regulated through the use of the self 
metering hopper and the variable speed 
of rotation. 7 





High Purity Claimed for New Copper Powder 


In line with the increasing interest in 
powder metallurgy, the Malone Metal 
Powders, Inc., Malone, N. Y. are now 
producing Dendritic Copper Powder with 
a density of less than half of the aver- 
age granular type. The manufacturer says 
their Fernlock Copper Powder is radically 


different from other types in that its struc- 
ture is feathery or fernlike, resulting in 
a much larger surface area. In contrast 
to flake powder it is entirely free of lu- 
bricants and in processing it undergoes a 
double purification resulting in extreme 
purity. 


In the chemical field, the powder i: 
recommended for catalytic processes and 
gas purification; while in metallurgy, it is 
used for carbon brushes, friction materials 
as well as for the production of con 
pacts that invariably require high greet 
strength 





Hardness Tester Features Automatic Load Changer 


metal hardness testers 
which provide automatic load changing 
and magnified optical readings are avail- 
able at Opplem Co., Inc., 352 Fourth 
Ave., New York 10, importers of the 
Galileo line of Italian optical and pre- 
cision instruments. Both the Galileo 
Superficial Hardness Tester, which 
handles loads from 5kgm, and the Galileo 
Standard Hardness Tester, which handles 
Rockwell, Brinell, Vickers, and special 
tests, provide automatic load changing ac- 
complished by turning a dial which 


Hand-operated 


Magnified optical readings as well as auto- 
matic load changing are features of this 
metal hardness fester. 


switches the loads in the interior of the 
instrument. 

The speed of load application is regu 
lated by a built-in oil damper with ex- 
ternal control. The magnified scales are 
projected on screens at the top of the 
instruments, which simplifies the read- 
ing of results. 


The Superficial Tester is equipped to 
handle loads from 5 to 45 kg, while the 
Standard Tester provides loads of 31, 2- 
60-62, 5-100-150-187, and 5 kg with an 
extra 125 kg weight available. The large 
throat openings of the instruments allow 
the acceptance of samples up to 71/2 in. 
thick. A variety of anvils and steel ball 
penetrators are supplied with the in- 
struments, with the diamond cone pene- 
trator provided as an accessory. 


(More News on page 164) 
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High Strength and 


Longer Life in 








Household Appliances 


Specify 


NAX 


HIGH-TENSILE STEEL 





N-A-X HIGH-TENSILE, having 50% greater strength than mild 
carbon steel, permits the use of thinner sections—resulting 
in lighter weight of products, yet with greater resistance to 
denting. It is a low-alloy steel—possessing much greater 
resistance to corrosion than mild carbon steel, with either 
painted or unpainted surfaces. Combined with this charac- 
teristic, it has high fatigue and toughness values and the 
abrasion resistance of a medium high carbon steel—result- 
ing in longer life of products. 


N-A-X HIGH-TENSILE, with its higher physical properties, 
can be readily formed into the most difficult stamped shapes, 
and its response to welding, by any method, is excellent. 
Due to its inherently fine grain and higher hardness, less 
surface preparation is required for either painted or plated 
parts, 

Your product can be made lighter, resulting in shipping 
economies to consumer. . . to last longer . . . and in some 
cases be manufactured more economically, when made of 
N-A-X HIGH-TENSILE steel, 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division . Ecorse, Detroit 29, Michigan 


y aN 
\TIONAL STEEL willy CORPORATION 


t 





For more information, turn to Reader Service Card, Circle No. 414 
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KEEP YOUR SCRAP MOVING TO YOUR DEALER 
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For more information, turn to Reader Service Card, Circle No. 416 


Specially adapted Universal 
Flame Hardener 


The 16” diameter pinch roll shown 
is one example of the work done in 
Pittsburgh Commercial’s versatile 


Flame Hardening Department. 


Pittsburgh Commercial Heat Treating Co. 


i; 
MY 


HEAT 


TREATING 


SERVICE 


© Flame 
Hardening 


® Induction 
Hardening 


® Nitriding 
®@ Cyaniding 
® Chapmanizing 


® Silver or 
Copper Brazing 


® Cadmium or 
Copper Plating 


© Stress Relieving 
® Normalizing 
® Gas Pack or 
Liquid Carburizing 
SChenley © Auman 
1-6277 ® Roto-blasting 


® Silver Finish 
Hardening of Dies 


49th and A.V.R.R. Pittsburgh 1, Pa. or Tools 








Raced eS 


Shown above is IILLIUM welded tubing 
This small-diameter tubing is easily bent 
ond flared to exact tolerances. It may 
be welded to itself or other metals, and 
retains its bright finish in service. 


The ILLIUM Utility Pump 

A rugged pump designed for laboratory, 
pilot plant, and small industrial appli- 
cations. Made entirely of ILLIUM, it will 
not contaminate material being pumped, 
and will often outlast stainless steel 
pumps as much as 5 times. Write for 
catalog information. 





STOP CORROSION 


LOSSES... 


Caused by Sulfuric, Nitric, 
Phosphoric Acids 


Specify parts made of 


JGRIUMW 


. « « the corrosion, erosion and 
heat resistant alloy 


Critical processing operations involving corrosive 
liquids and gases have proved Illium’s ability 
to slash replacement and maintenance costs 
down to a minimum. 





Unequalled in resistance to attack by all con- 
centrations of sulfuric acid, at virtually all 
temperatures, Illium is similarly well-suited to 
handling nitric, phosphoric, and mixed acids, 
and many acid-salt solutions. Over the years, it 
has firmly established its superiority over other 
alloys in the chemical, drug, petroleum, and 
food industries. 

Available in castings up to 575 Ibs., Illium is 
easily machined and welded. Samples for testing 
and investigation will be sent on request. 


Write for Bulletin 651 for complete data. 


CORPORATION, FREEPORT, ILLINOIS 


Makers of Special Alloys and Quality Castings for Industry 


For more information, turn to Reader Service Card, Circle No. 456 





New Materials 


and Equipment 
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Consumable Electrode Inert Gas 
Welding Unit 


In the field of gas-shielded welding 
new consumable-electrode welding unit ; 
said to allow the doubling of production 
output where filler metal must be added 
The manufacturers claim their equipment 
simplifies control, decreases  operato 
training time, and reduces operating and 
maintenance costs. The Fillerarc app. 
ratus, developed by General Electric 
Welding Dept., Schenectady, may be used 
in down-hand, vertical, or over-head pos. 
tions to weld aluminum of any alloy in 
thicknesses from 1/32 to 3 in., and stain- 
less steel trom 1/16 to 1 in. It is als 
suitable for welding aluminum-bronz 
nickel, and magnesium. Electrode wir 
of aluminum, stainless steel, mild steel, 
copper, magnesium, and other alloys may 
be employed with. argon or helium 
shielding gas. 

The Fillerarc unit consists of three 
main components: a self-regulating motor- 
generator type welder, a pistol shaped 
holder, and an electronic wire-drive unit. 

The generator, rated at 450 amp, has4 
rising volt-amp characteristic which makes 
the process self-regulating. Designed to 
give constant arc length, the welder pro 
duces any current required up to its full 
rating, and is said to be capable of melt 
ing off the wire at any speed of feed. 
Once arc length is set, the operator can 
change the wire feed rate while welding 
without readjusting the welder. G-E en 
gineers say that the Fillerarc’s open-ci! 
cuit voltage, between 10 and 30 vy, will 
not sustain long arcs, reducing the poss 
bility of burn-back. 

The Fillerarc gun has a trigger 
control wire feed and gas flow, an cle 
trical contact tip, and knurled feed rolls 
which pull the electrode wire from # 
spool mounted in the wire drive unit 
The water-cooled gun has a rating of 400 
amps continuous d.c. and is capable 0! 


MATERIALS & METHODS 








New Materials 
and Equipment 





| feeding wire from 0.030 to 0.093 in. ia 
| dia with no special temper required. The 
wire feed speed can be adjusted from 0 


to 750 1n per Mix by neans OF a remote 


| two-speed switch, the set being held con 
stant by an electronic motor control in 
the wire drive unit. The gun weighs 
approximately 50 oz and the trigger is not 
held depressed during welding. 

The wire drive unit is mounted on a 
portable carriage and contains a G-I 
Thy-mo-trol motor control which powers 
the feed rolls in the gun through a flex 
ible shaft. It incorporates a voltmeter for 
indicating wire ‘ced speed in in. per 
min as well as arc voltage, a gas solenoid 
valve, control relays, and a spindle for 
the electrode wire. The spindle handles 
spool or rim-wound wire up to a mile 
long and has a solenoid brake that pre- 


THIS PLANT QUENCHES ALL TYPES and sizes of automotive Se ee eet ae ie etek eee ae 
and aircraft forgings. Sun Quenching Oil Light serves all five tanglement of the ic whan uot wildite, 
of the 2400-3000 gallon systems. In the seven years the shop Enclosed in a steel cabinet, the wire drive 
has been using this oil, no unit has been down except for unit operates on 220 v, single phase, 60 

= a normal mill scale removal. cycle power. 

Iding unit ; 

f Production 

St be added 


r equipment 
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erating and 
lerarc appa- 
ral Electric 
nay be used 
r-head posi. 
ny alloy 10 
; and 
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1um-bronze 
trode wir: 
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alloys may 





or helium 
of three 
ing motor- 
tol shaped 
drive unit. 
ump, has a 
rich makes 
ssigned to 
elder pro- 
to its full 
e of melt- 
| of feed. 
erator can 
e welding 
G-E en. AN OIL THAT FORMS SLUDGE CLOGS oil coolers, increases Induction Soldering Machine 
open-cit maintenance and operating costs. Sun Quenching Oils have a An induction heating unit designed 
0 vy, wil natural detergency which helps keep the systems clean and specifically for soft soldering and silver 
the possi: removes any deposits that may exist. brazing has been marketed by Radio 
Frequency Co., Medfield, Mass. Model 
rigger to 5000 “RF Heater” incorporates a circuit 
an elec and output transformer arrangement 
feed rolls INDUSTRIAL PRODUCTS DEPARTMENT UN 0 cL which permits high, no-load circulating 
from 2 _ 4 currents in the work coil. This allows 
i ua SUN OIL COM PA NY ® the use of single turn or half turn 
ig of 400 work coils which the operator of the work 
pabl. of PHILADELPHIA 3, PA. ® SUN OIL COMPANY LTD., TORONTO & MONTREAL can safely touch during operation, per- 


For more information, turn to Reader Service Card, Circle No. 326 
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mitting rapid loading and 
t10n 
The ideal way to hold parts or assemblies [he machine, which elin 
in place for brazing is to place them in soldering, is particularly adaj 
specially designed ““hoats”’ or trays of operations as sealing of cond 
‘ and on similar products sucl 
Stackpole carbon. Almost any desired | thermostats, crystals, resist 
shape or size can be supplied. Brazing formers, etc., where hermetic ; 
alloys will not stick to them. The trays required. It is also suited t let 
withstand severe thermal shock, thus glass to metal terminals, and can by y. 
permitting quick cooling of brazed up for a new job in a matter of minut 
parts. Write for Catalog AOA. Features of the Model 100 “Rr 


Heater” include air cooled 10 ky oscil, 
tor tube, minimum cooling water for wo 
coil, work coil located at table t ight 
and, at optimum working distance, sm, 
floor space requirements (18 by 26 ip) 
Rated capacity is said to be a full 5 |, 
output. 














tl, 


af f 
7 
a 
2 
- 
4 
| aad 
or 


Tr? Tar Tw 
* + bad . . « ~ 


r 
» 
‘ 
, 


4*i et 


eA 4 


FASTER, BETTER 
ARC WELDING 


Stackpole carbon and graphite welding rods 
offer many advantages over metal rods for 


\ LD jobbing or building up metal, and often for | Light Weight Selenium Rectifier 
\ ss : 
‘ 





cD 
cutting. These include higher speed, lower 
px cost, deeper penetrations, generation of more 0. C. Welder 
. favorable atmospheric conditions around the Materials selection and design improve 
SS hog weld spot and hotter, more efficient arcs. ments have resulted in the developmett 
(Te Plain and copper-coated types are available of a comparatively small and light-weigh 


S in all tapers and sizes. Write for Catalog 40A. addition to the line of selenium rectii 
s\\ VS d.c. arc welders marketed by Westin: 
7 





Ww 
house Electric Corp., Motor and Conmtro 


LONG-LIFE RES? STANCE Div., Buffalo, N. Y. The new welder s 
said to incorporate all the or 
advantages of static, plate-type rectihers 

WELDING and BRAZING TIPS in addition to nina <a and size 
Where heat is conducted to the work between tips; where greater ease of maintenance and wit 
one component of a weld is melted or an alloy solder intro- versity: and ‘quer conweliience, 5 
duced to complete the bond, Stackpole brazing tips with ae preps Sanlige: ae ed 
the famous anti-oxidation “‘F’’ treatment give 4 to 5 times a three-phase, full-wave selenium rect! 
longer life than untreated tips! No mushrooming or stick- fier, and a Transactor unit which is ! 
ing. Withstand radical temperature changes. Available in combination three-phase transformer 0 
practically any size or shape. Write for Catalog 40A. movable core reactor. The Transacto! 


unit has resulted in a smaller, lightet 
more convenient current control and volt 


STACKPOLE CARBON COMPANY | age step-down device. It has two, thret 
ST. MARYS, PA. | phase laminated cores; one is a fixed cor 


For more information, turn to Reader Service Card, Circle No. 387 
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Installing a dust seal gasket between the castings in the 
bevel gear and steering clutch compartment of a Cater- 
pillar track-type Tractor. 





Probably tractors encounter more severe operating conditions 
than almost any other piece of mechanical equipment, and for 
that reason it is vitally important to keep dust, grit, and water 
out of operating parts, and oil and grease in. Felt seals are ideal 
for this purpose, and American is proud to supply felt for seal- 
ing to Caterpillar Tractor Co., Peoria, Illinois. In these days of 
expanding construction, you will see Caterpillar-built machin- 
ery everywhere. Felt is in many of them, unseen, helping pro- 
tect performance, reliability, and long life ... American makes 
various types of felt for sealing purposes, and supplies it as 
desired, including gaskets and washers cut to size. For infor- 
mation, write for Data Sheet No. 11, “Felt Seals, Their Design 
and Application.” 


American felt 
Com 


TRADE 


GENERAL OFFICES: 24 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, 
Seattle, San Diego, Montreal.—PLANTS: Glenville, Conn.; Franklin, Mass.; New- 
burgh, N. Y.; Detroit, Mich.; Westerly, R. 1.—ENGINEERING AND RESEARCH 
LABORATORIES: Glenville, Conn. 


For more information, turn to Reader Service Card, Circle No. 376 
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repays o CHECK TEFLON "on amen 
for non-porosity 








on which the primary and secondary 
are wound, the other is divided int 
parts—a stationary core, and a m 
core. 

The movable core, the legs of whict 
are linked by the common secondary and 
reactor winding, is supported by guides 
on the side members of the welder. Two 
acme screws supported by the stationary 
core section drive the movable core by 
means of a hand crank on top of the 
welder. Maximum current is obtained 
when the movable core is at the greatest 








distance from the stationary core, and 
minimum current is obtained when the 
movable core is close to the stationary 
core. 

One of the greatest innovations in this 
welder is the fact that the coils are made 
of aluminum. Through proper design it 
was found that Class B insulated alum. 
inum conductors produce operating char- 
acteristics equal to copper coils. They 


Penetrating dye applied on cleaned Teflon part Magnified section of porous Teflon part, even also have distinct advantages over coppet 
will penetrate wherever porosity exists. when wiped clean, shows telltale dye stains. coils in that the use of aluminum con. 


You'll find no such dye penetration in Fluoro- on ; ail 
flex-T products. serves critical copper and reduces coil 


weight by a ratio of about 2 to 1, where 
one copper coil will just balance two 
aluminum coils. This has resulted, for 


’ ’ 7 Ta : . instance, in the reduction in weight of a 
Assure dielectric stability in parts 500 sae Saens C 300 


by using non-porous FLUQROFLEX®-T aut Ge oe Ga ee 


develop from 10 to 125% or more of 


; their rated current output, there is always 
Porosity detracts from any insulating material — even the possibility of overloading and over- 


from a virtually perfect UHF dielectric such as Teflon. heating the equipment. To protect the unit 
How can you tell whether Teflon has porosity? By a from excessive overloading the new weld- 
penetrating colored dye test. Clean the part, apply dye, | er is equipped with a manually operated, 
wipe off. When magnified, absorbed spots of dye can be shunt trip, three-pole, de-ion circuit 
plainly seen. breaker connected to the primary leads 

Put Fluorofiex-T products to the test and you won’t The shunt trip coil is energized by a 
find any penetration in either rod, tube, or sheet. For thenmageesd wouds inte ese ss pikves 
two reasons: (1) Teflon powder is extruded or molded of the Transactor unit. Ww hen oe we “ 
on enuinment laliw Gealened is overloaded by operating at an excess 

; ri P wer ae y designed to compact it to the ive duty cycle or without the ventilating 
critical density. This not only prevents porosity but also fan in operation, the coils overheat and 
provides highest tensile strength. (2) Normal discolora- the thermoguard closes, activating the 
tions in Teflon are left unbleached to retain this optimum shunt-trip mechanism which causes the 
density. circuit breaker to open, shutting off the 

That’s why you can always count on Fluoroflex-T for welder. When the coil temperature re- 
electrical stability in severest use. Stress relieved, it is turns to a safe value, the thermoguard 
also dimensionally stable and machines properly with automatically opens and the circuit break- 


minimum rejects. Write for Bulletin FT-1. er may be reset and closed manually and 
welding resumed. This overload mechan- 
*DuPont trade mark for its tetrafluoroethylene resin. ism affords equal protection to both the 
® Resistoflex trade mark for products from fluorocarbon resins. rectifier and the coils. 


Arc Drive Control, designed to elimi- 


nate shorting out where a short arc must 

RESISTOFLEX be maintained, permits independent con- 
trol of the dynamic and static character- 

corporation istics of the welder by varying the ratio 


of short-circuit current to welding cur- 
Belleville 9, N. J. rent. When the arc begins to short out, 
the Control supplies instantaneous cur- 
rent surges which clear the shorts and 


SPECIALLY ENGINEERED FLEXIBLE RESISTANT PRODUCTS FOR INDUSTRY reestablish the welding arc, resulting in 


For more information, turn to Reader Service Card, Circle No. 365 
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Do you have any of these problems? 
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en the ed a combination of gasket sealing and mechanical and electrical 2. Need a mica tape that can be run on taping machines at high speed? 
tionary properties? Various grades of LAMICOID® —laminated plastic made with ISOMICA* tapes are made from long rolls of thin continuous mica sheet... 

organic and inorganic binders—are combined with natural or synthetic are more uniform in mechanical and dielectric strength... have no high 
in this rubber to obtain the excellent insulating and mechanical properties of spots or voids. For electrical insulation of class B or class H motors, gen- 


» made LAMICOID and the sealing properties of rubber. erators and transformers. 
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leads 
by 
= ed accurately punched mica stampings for filament, grid and plate 4. Need special mechanical and electrical properties for brackets, termi 
hor vorts? MICO produces mica stampings to extremely fine tolerances. nal blocks, access panels, etc.?, LAMICOID® is half as heavy as aluminum 
Whenever you need precision-fabricated mica parts of the highest quality, and, weight for weight, stronger than steel. Offers high impact strength, 


call on MICO. We have 60 years of experience in this field. high dielectric strength, excellent abrasion and moisture resistance. 


weld 
*XCESS 
lating 
t and 
z the 
s the 
ff the 
re = fe- 
guard cate parts to your specifications. Send us your blueprints or problems today. 
_ *Trademark 
y an 

schan- 


h the 


elimi- CO —raekea « 

must \ ep ea 

. COoN- 

eo = yaulalor 

‘ot = MICA COMPANY 
. Schenectady 1, New York 


t out, 
Offices in Principal Cities 


cur- 
LAMICOID © (Laminated Plastic) « MICANITE ® (Built-up Mica) « EMPIRE‘® (Varnished Fabrics and Paper) * FABRICATED MICA *ISOMICA * 


Whatever electrical insulating materials you need, MICO makes them best. 
We manufacture all standard types and many special materials, and fabri- 
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1g in 
For more information, turn to Reader Service Card, Circle No. 317 


ODS OCTOBER, 1953 : 171 








New Materials 
and Equipment 











arc stability with improved weld 

As soon as the welding arc volt 

below the critical point, the A 

circuit automatically begins 

current, and increases this current 

load voltage decreases, reaching 

mum when the load voltage is z 
Axial flow ventilation is used 

unit with the fan located on top 

intake at bottom, allowing the 

flow of air to follow natural convectio; 





resulting in maximum cooling with min 
mum size cooling fan and motor. 
Although the three standard units of 
the welder are of the 200, 300, and 49 
amp size, Duplex models are available js 
300/600 and 400/800 amp ratings. The 
Duplex unit consists of two single units 
\| \| | mounted on a common bedplate and en. 
es | closed in a single case. These units can 
()| \] |’ r be used as two single units or paralleled 
) ise i by joining the secondary leads to produce 
a unit with twice the single unit current 





_—. 


PPC Tr eS aS 
7 ¢ ¢ . st @eée . 


rating. 
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Aluminum Fluxes: Paste and 


Engineering, production and economic Powder 
advantages obtainable with closed ; ; : 
Two non-corrosive aluminum soldering 


Thi 4 k K { die forgings are presented in this 
is 00 eved S Reference Book on Forgings. Write fluxes, one a paste the other a powder, 


for a copy. : 
ai have been marketed by Fim, Inc., 170 
Fifth Ave... New York. Flux #18 


the Matchless (paste) is designed to solder aluminu 
j th 
© 
Capacity of 


—— 


? oe ae 


rrr? 


— 
we 
i 
| aad 
pe 
ia 
ee 

_ 
¢ 


with tin, lead, zinc, cadmium and thei 
2 alloys. Any plain solder, torch, or solder 
ing iron can be used. 
Flux #24 (powder) solders all com- 
a mercial metals such as steel, stainless 
steel, copper, brass, nickel, silver and 


. +3 


*>- 
ui 





15 


aluminum, and is also suitable for dip 


} 


* . | soldering. It is said to produce good te 
That makes possible Modern Transportation ai nites aah Gee 
; titanium. 
What a forging bas—can’t be duplicated! No other method of fabri- The two fluxes are available in bulk 
cating parts utilizes fully the fiber-like flow line structure of wrought for industrial consumers as well as in 
metals. Now is an excellent time to check your product for cost reduc- 1 oz jars for the hardware and do-it 
tions—to explore possibilities for improving performance—to reduce yourself trade. The company states also 
dead weight. Check problem parts with the unrivaled that it is equipped to develop other fluxes 
advantages of closed die forgings and the closed die for special situations. 
forging process for producing parts. Double-check 
all parts, particularly those which are subjected to 
great stress and strain. Then consult a Forging Engi- 
neer about the correct combination of mechanical 


properties which closed die forgings can provide for Rods for Cast Iron and Alloy Steel 


your product. 


~~ 
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OO corer eetinnceneneeenamenaammeans 


Three new welding rods have been 
added to the line of Eutectic Welding 
Alloys Corp., 40-40 172nd St., Flushing, 


, boo itled “M = t. 
Quality How Hoes —— = N. Y.: two for oxy-acetylene welding 0! 
cast iron, one for arc welding of alloy 


; ' 
DROP FORGING [crac hs: enn 
” aii : steel. 
: . . ” c , AT o N wn EutecRod 143FC is said to combine 
! 
I 
i 


sielientietietientiadtietntetietitietatiadttalteiendiadis 








Position 
dense welds and high tensile strengto 
605 HANNA BLDG. © CLEVELAND 15, OHIO Cathet with improved ‘weld eppentence fer the 
Address low temperature welding of cast iron. It 
seemeee eee we oeaen = eaeca el does not require fusion temperature in 





For more information. *-*n to Reader Service Card, Circle No. 379 
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STYRON FORMULATIONS OFFER A 
«>: f COOICK OF END-USE ADVANTAGES 


rent 


ng 

sd c If your requirements include toughness, excellent mechanical 
he ° .- WHVYK7 , T > ‘7 
ah. properties, wide color range... select STYRON formulation 4.75 
hag y 

‘d units of 

0, and 40 

available j; 

tings. The 


single units 
ite and en. 
e units can 
r paralleled 
to produce 
init current 


and 


n soldering 
a powder, 
Inc.. 170 

Flux #18 
aluminui 
and thei 


_ or solder 


s all com- 
|, Stainless 
silver and 
le for dip 


€ goo 1 re 





| on sheet 


le in bulk 
well as in 
and do-it Styron® 475 is a lightweight, rigid thermoplastic—five extrusion with high surface gloss and ability to hold close 


ry also times tougher than regular grades of polystyrene—with dimensional tolerances. STYRON 637 is a light-stabilized 
ther huxes 





low moisture absorption. It is especially applicable to grade of polystyrene that readily finds application in 

items. such as attractive bottle carriers, that must offer lighting fixtures. sTyRON 666 is an excellent general- 

resistance to rough use as well as colorful point-of-sale purpose polystyrene developed to provide maximum 

appeal. The economy of this formulation, its moldability | property values in the end product with maximum ease 

and its ability to be cleaned for re-use suggest many and speed of fabrication. sTYRON 777 is a medium impact 

loy Steel similar applications. polystyrene with desirable cost and fabrication advantages. 
have been In addition to Styron 475, Dow offers a variety of poly- | A number of technical service bulletins are available for 
Welding styrene formulations that cover a wide range of charac- more detailed information on the Styron formulations. 


a ¢ teristics. sryRON 700 is a high heat-resistant polystyrene For details, write THE DOW CHEMICAL COMPANY, Midland, 


» of alloy that completely fulfills the requirements of low cost, easy _ Michigan, Plastics Department PL 1382A, 


> combine 
e strengto 
ce for the 


st iron. I you can depend on DOW PLASTICS 


erature if 
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the base metal to effect the nd 
will flow at a base metal hx 
proximately 1450 to 1650 EF the 
mizing the dangers of warping, 
embrittlement commonly encountered | 


high heat welding of this metal. A po, 


» , 
3 i M g T A L coating on the rod is said to give smoo: 
a t1or 


clean welds, permitting appli 


e L A +» i E ty f railroad work, glass mold work 


a building work, and similar operation 
THE LIGHT ° | where appearance is important. EutecRo 
of 143FC is available in square shape j; 

- | 3/8, V4, 3/16 and Y% in. sizes. 
A Product of ima hanna? o EutecRod 113 is also a low melting 
Fasco Industries. Inc point alloy designed, however, for sei 
Rochester, N. Y. he Fasco Flasher is the switching ing cracks and porosity and for thy 
—E ; : ; building up of cast iron. Similar to fy. 
unit which blinks the front and tecRod 15, the new product is said tp 


of ap. 
DY mini. 
tress and 


Wit 








o®* 

















D provide quicker tinning action, low 
. ° ° d _ et 
rear signal light, and a dash pilot | bonding heat, longer working range an 


light, on modern automobiles to easier spreading. The rod is used with 

Eutector Flux 115 in paste form, permit. 
indicate when a turn is about to be ting ‘painting’ on the part to be worked, 
Although primarily designed for cast iron, 
EutecRod 115 can also be used on bronx 
steel castings, and for filling and bonding 
any metal except aluminum and ma. 
Fasco flashers are installed as original equipment in many leading | nesium. It is available in a full range of 

sizes. 

makes of cars and trucks. EutecTrode 69AC and 690-DC are put 


O made; a big factor in safety and 











peace of mind on the highways. 


ticularly recommended for the joining o 
light sections of low and medium allo 


: 
2 
. 
be 
‘oh @ 
~ 
}- 
6 


Heart of the Fasco flasher is a Chace Thermostatic bimetal element 


77Yr? 


which serves a dual purpose—making and breaking the signal light steels and stainless steel types 301, 301 
| 320B, and 303. The manufacturer claims 


circuit and also protecting the wiring from short circuits and overloads. that these products offer greater alloy dep- 
Osition per electrode, produce smooth 

In the illustration, the slotted element (A) closes the signal circuit running deposits of excellent appearan 

and permit swift, easy slag remov. 
Applications cited are in the welding 0 
armature (C) against pilot contact (D), lighting the dash pilot light and | alloy and stainless steels in architecturi 
| applications and the welding of low 

adding to the upward pressure on blade (A). Signal lamp current flow- | alloy, high-strength proprietary _ ste 
| used in railroad cars. The new product 
are also said to produce quality protec: 
lamp circuit and allowing (B) and (C) to fall and break the pilot light tive overlays where resistance to Best sa 
or wear are important, such as rebuildins 

circuit. As (A) cools and touches (B) again, the cycle repeats. of worn alloy steel shafting and repait 0! 
clutch and brake friction disks or plates 


: , , ah ; A The electrodes are available in 3/3? 
Chace Thermostatic Bimetal is precision manufactured in 29 5/32 and 3/16 in. sizes. 


contacts at (B), magnetically energizing frame (E) which pulls up 


~{ 


t 


satemnetliahisitmaieaaeetiteesiitemiamatan oe TEL dn a + - 


ing through blade (A) causes it to heat and bend upward, breaking the 





types, in strips, coils, random long lengths and welded or brazed 


sub-assemblies. Before proceeding with the design of your new 
actuating device, consult our application engineers, recognized 
authorities on temperature responsive devices — or write today 
for our 32-page booklet ‘Successful Applications of Chace 





High Weld Strength Claimed 1 
New Adhesive 


WW. M. CHACE co. A new adhesive for joining simular © 


dissimilar metals or other materials " 
> ° . . a. = Bid " j a 
Ly: MATL Tali c B eave a Q said to apply easily, set quickly, and Pt 
t ' duce a bond with a strength of 5,” 
16] 2 BE . . D A y i DE ] RO ! ' 9 » 1¢ ‘al psi. Marketed by Miracle Ad! sive 


Thermostatic Bimetal,”” containing condensed engineering data. 
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whips new ideas info shape 


Whatever your ideas for creating new blies by a large variety of mechanical 


architectura 
ing of low: 
ietary _ steels 
new product 
uality protec: 
» to heat and 
as rebuildin; 
and repair 0! 
sks or plates 
le in 3/32 


laimed {0 


ng simular 0! 
materials \ 
kly, and pr 
th of 3,00 
e Adbesiv 


{ETHODS 


and better products, it will pay to ex- 
plore the many advantages of OSTUCO 
Tubing—the strong, light-weight mate- 
rial that whips even the most stubborn 
design problems into line with surpris- 
ing ease. 


—S 
Yiegile OsTuco TUBING can be forged or 


From Your Blueprint 


OSTUCO TUBING 


OCTOBER, 


fabricated beyond recognition as a tube 
—machined and finished to your exact 
requirements—quickly joined in assem- 


or welding methods. 

Modernized and greatly expanded fa- 
cilities for manufacturing, shaping, and 
fabricating tubing, all at one plant—plus 
our own steel source as a member of the 
Copperweld family—enable OsTuco to 
speed deliveries, assure uniform high 
quality, and cut your final costs. Write 
for informative booklet ‘Fabricating 
and Forging Steel Tubing.” 


OHIO SEAMLESS TUBE DIVISION 


to Your Product 


\ 
\ 


OSTUCO 





of Copperweld Steel Company 
Monufacturers and Fabricators of Seamless and Electric Welded Steel Tubing 
Plant and General Offices: SHELBY, OHIO 





Sntiay, onia 


SALES OFFICES: Birmingham, P. O. Box 2021 * Chicago, Civic Opera Bidg., 20 N. Wacker Dr. 
Cleveland, 1328 Citizens Bidg. * Dayton, 511 Salem Ave. * Detroit, 520 W. Eight Mile Road, 
Ferndale * Houston, P. O. Box 17007 © Los Angeles, Suite 300-170 So. Beverly 
Drive, Beverly Hills * Moline, 617 15th St. * New York, 70 East 45th St. * Philadelphia, 
2004 Packard Bidg., 15th & Chestnut * Pittsburgh, 1206 Pinewood Drive * St. Lovis, 1230 
North Main St. * Seattle, 3104 Smith Tower * Syracuse, 2350 Bellevue Ave. * Tulsa, 245 Ken- 
nedy Bidg. * Wichita, 622 E. Third St. * Canadian Representative: Railway & Power Corp., Ltd. 


For more information, turn to Reader Service Card, Circle No. 360 
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CASTINGS 














on the lighter side 
by WELLMAN 






If you re thinking along the lighter side about 
the whole subject of magnesium and aluminum 


castings, think about Wellman as a source. 


As the contractor, standing in one room of his 


new inexpensive house, said to a friend in the 





next room, “You can hear me, but you can’t see 


me? Them’s some walls, ain’t they!” ... 


“Them’s some walls” on a Wellman lightweight 
magnesium casting, too, thin in appearance but 
tough enough for our biggest jet bomber landing 


wheels . . . and easy to machine! 


Let us show you how our four complete plants 
and almost a half century of experience can help 


you. Write for our new catalog No. 53. 








Well-Cast MAGNESIUM AND ALUMINUM CASTINGS 


WellMade, WOOD AND METAL PATTERNS 


THe WELLMAN sronze «2 ALuminuM Co. 
Dept. 30, 12800 Shaker Boulevard Cleveland 20, Ohio 


For more information, turn to Reader Service Card, Circle No. 388 
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where fire hazards preclude wel 







Adweld can be made to set jp 
min, and only clamps are req 
successful joining The mat 






states that manufacturers of airpl 
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metals and other materials are joi 
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Pocket Size Hardness Tester 


Pocket-size metal hardness _ teste 
which operate on the rebound princip! 
combine low cost and simplicity wit 
accuracy of test results. The Sklerograi 
testers, distributed by Kurt Orban C 
Inc., 205 E. 42 St., N. Y., are designed 
for on-the-spot testing by engineers 
metallurgists, foremen and _ superinte! 
dents, and are provided with tubula 
nickel containers for ease of carryins 
while on the job. 

When testing, the instrument is place 
in a vertical position on top of the ar 
ticle to be tested, and the rebound ba 
which carries a hardened steel ball poit' 
is raised until held in place by the loc 
device. When this locking device is " 
leased by pressing a catch, the bar fall 
and rebounds to a point corresponding t 
the hardness of the object. Hardness ¢a° 
be read within an accuracy of 1. poi 
Rockwell C, by noting the position of th 
indicator ring on the hardness bar agains 
the graduated scale. Conversion table 


MATERIALS & METHOD: 
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@ Whether your require- 
ments are for military use or 
civilian use—whether you 
need an ammunition box or 
a washing machine tub—if 
it’s stamped or drawn, 
chances are that G. P. & F. 
can do it for you. When you think of 
G. P. & F., think of over 1000 skilled 
people... 15 acres of production facili- 
ties...293 deep draw and stamping 
presses...97 welding machines...a 
complete tool and die department. 


METAL STAMPINGS FOR EVERY TYPE 
OF CIVILIAN AND MILITARY USE 


Radio Case 
“U.S. Signal Corps 


Base for Power Lawn Mower 
Seamless Drawn Steel 


Washing Machine Tub 


Seamless Drawn— 
Vitreous Enameled 








Deep Fat Fryer Pot ee Commercial 
Stainless and Carbon Steel ; ais Gamer Fruit Juicer 


Vitreous Enameled Stainless Steel 


Tub and Cover for 
Portable Dishwasher 


Seamless Drawn Aluminum— 
Baked Enamel Finish 


erial Delivery Container 
U.S. Air Force 


DRAWING -« FORMING 
SPRAY FINISHING 
e ‘FIBER GLASS 


STAMPING -« 
WELDING 
© VITREOUS ENAMELING 


GEUDER, PAESCHKE & FREY CO., 1538 W. St. Paul Ave., Milwaukee 1, Wis. 


For more information, turn to Reader Service Card, Circle No. 361 
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PEM WELD FASTENERS 


MAKE SENSE because 
they SAVE DOLLARS 
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% Penn Engineering & Manufacturing Corp., Doylestown, Pa. 








For more information, turn to Reader Service Card, Circle No. 392 
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supplied with the Sklerograf permit qui 
conversion of the scale reading to Shor 


Rockwell C, Rockwell B or Brinell har 
ness. 


New Carbide Grade for Heavy 
Roughing Cuts 


A new grade of carbide has proven t 
be particularly suited to rough turning 
of all types of steel and armor plate, and 
the manufacturer claims that for thi: 
purpose, it is far superior to any othe: 
grade on the market today. Develops 
by the Adamas Carbide Corp., Harrison 
N. J., Adamas Grade 434 has been us: 
on certifugally cast 309B stainless ste« 
and is said to have out-performed th 
usual straight tungsten carbide grades 
normally used for this material. Feeds 
ranging from 0.015 to 0.068 in. pet 
revolution and speeds from 68 to 600 
surface ft per min have given good re 
sults, while the depth of cut used was 
lg to 1\% in. 


File-Hard Coating for Aluminum 


A new process for hard-coating alum: 
num is said to produce a surface with 
high resistance to abrasion and corrosion, 
a high dielectric strength, and low co- 
efficient of friction. The Martin Hard 
Coating Process, licensed by Alcoa to 
Anodic, Inc., Salt St., Bridgeport, Conn., 
is an anodic treatment that is said to 
produce an amorphous coat of aluminum 
oxide about ten times thicker and 30 to 
100% harder than other anodizing proc 
esses. 

The coating, generally 0.002 in. thick 
grows equally above and below the orig 
inal aluminum surface, increasing sheet 
thicknesses 0.001 in. or tubing dia 0.002 
in. The buildup is said to be consistent 
and can be controlled within close toler- 
ances. 

The company states that most alloys of 
aluminum are suitable for the MHC 
Process, though in general it is best ap 
plied to those containing less than 5% 
copper or 8% silicon. The coating can 


MATERIALS & METHODS 




































» | CHROMALOX 
O/e— 
solves hundreds of heating problems 


Here’s your quick, economical and easy solution for curing, drying, 

degreasing, dehydrating, baking and other heating jobs. Pre-engineered 

Chromalox Units make oven building as simple as A-B-C, generate uniformly 

absorbed far-infrared heat for a multiplicity of processing needs. Tempera- 

. tures up to 700° F are easily selected, accurately maintained. Low initial 
cost, low write-off cost, low operating cost! 


ONLY CHROMALOX GIVES YOU ALL THESE ADVANTAGES 





CHROMALOX 
FAR-INFRARED 






NEAR-INFRARED 


CHROMALOX 
FAR-INFRARED 




















WORK IN PROCESS @ SHATTERPROOF CON- 














= aa 
, ‘ STRUCTION—nothing to break 
Color Blind Heat Without Hot or contaminate the work in 
Radiation or Cold Spots process. 





Longer far-infrared wave Chromalox radiant energy goes 
lengths are absorbed efficiently to work in a uniform pattern to @NON-DIMINISHING OUT- 


by all colors and textures. span widest conveyor. PUT—with all-metal Chromalox 


tubular far-infrared generators. 








@ HIGH INTENSITY RADIA- 
TION—with top BTUs per 
square foot. 


@ QUICK HEAT-UP—with 
energy transformed instantly 
into heat on the work. 





@ ADDITIONALLY SAFE-for 
any work involving volatiles. 


Low-Cost Infinitely Variable 











Oven Assembly Heat Output @ MINIMUM MAINTENANCE 
Pre-engineered Chromalox units Heat from 0 to 100% of ca- —Because of metal-sheathed, 
require minimum expense to pacity to fit the exact tempera-  shock-resistant, long-lasting 
erect into complete ovens. ture needs of the work. Chromalox tubular generators. 






ECHROMALOK E2ctiic Heat 


FOR MODERN INDUSTRY 
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DATA SHEETS 


available to you on 
APPLICATIONS OF 
CHROMALOX RADIANT HEAT 


ive 


R-111: Drying Silicon Carbide Discs 
R-122: Drying Abrasive Cloth 
PHALT 
L-1055: Melting Korite Sealing Compound 
R-105: Heating Asphalt to Improve Sealing of Batteries 


RP-203: Drying Asphalt Tile 
AUTOMOTIVE 
R-126: Drying Tractor Parts 
R-118: Baking Synthetic Enamel on Gasoline Engines 
Also see; Paint Baking 
BATTERY 
R-105: Heating Asphalt to Improve Sealing of Batteries 
BOTTLING (see Glass) 
CERAMICS 
R-115: Drying a Water-Base Glaze on Ceramic Tile 
() R-134: Preheating Dinnerware to Prevent Warping 
L) R-137: Drying Pottery 
CHEMICALS (see Plastics) 
COMFORT HEATING 
L-1077: Keep Men Warm, Keep Work on Schedule 
[} R-114: Comfort Heating for a Foundry Worker 
DEGREASING 
() R-116: Vaporizing Oil from Sheet Metal Parts 
Also see: Paint Baking 
DRUGS (see Glass) 
ELECTRONICS 
C) R-109: Drying Cement Base in Television Tubes 
FINISHES (see Paint Baking, Degreasing) 
FOUNDRY 
C1) L-1060: Skin Drying of Molds 
L-1085: Core Drying 
L-1096: Shell Molding Goes Automatic 
R-115: Comfort Heating for The Foundry Worker 
R-130: Drying Precision Plaster Molds 
L) R-135: Shell Molding 
GLASS 
C & R-2: Sterilizing & Preheating Bottles 
R-127: Heating Television Tubes to Bake Interior 
Graphite Coating 
PAINT BAKING 
C) L-1064: Drying Lacquered Metal Parts 
} L-1065: Improves Enamel Baking Five Ways 
|] L-1066: Bakes Big Parts or Smail, Fast or Slow 
L} L-1080: Baking Paint on Radiators 
R-118: Baking Synthetic Enamel on Gasoline Engines 
R-119: Baking Paint on Metal Awnings 
} R-131: Baking Paint on Meter Parts 
R-138: Drying Ink and Paint on Toothpaste Tubes 


PAPER 
1) R-134: Drying Glued Paper Sheeting 
PLASTICS 
] L-1086: Drying Vinyl Coating on Imitation Leather 
L-1091: Post-Forming Formica 
R-101: Molding Kapok Center for Softballs 
02: Drying Plastic Powders 
4: Preheating Micarta Strips for Punching 
1: Dehydrating Vinyl Sheets 
3: Drying Plastic Laminates 
8: Curing Plastic Coating on Spring Clips 
9: Fusing Vinyl to Chip Board 
-132: Embossing Vinyl 
RP-210: Heating Plexiglas for Vacuum Forming 
RP-202: Heating Thermoplastic for Vacuum Forming 
PRINTING 
L-1090: Silk Screen Process Drying 
R-103: Static Removal 
R-107: Drying Ink on a Miehle Vertical Press 
R-108: Ink Drying on 8-Unit Web-Fed Offset Press 
} R-110: Eliminating “Offset” on Duplicating Machines 
} R-124: Drying Ink on a Goss Press 
(_} R-136: Silk Screen Process Drying 
REFRIGERATION 
(-) L-1055: Dehydrating Refrigerator Coils 
RESTAURANT 
C) Far-Infrared Food Warmer 
RUBBER 
L-1056: Curing Latex Foam Sponge Rubber 
R-125: Cementing Crepe Rubber to Wooden Soles 
TEXTILES 
L-1068: Fusing Vinyl to Cloth Work Gloves 
|) R-112: Dehydrating Braiding Material 


EDWIN L. WIEGAND CO., Radiant Heating Div. 

7523 Thomas Blivd., Pittsburgh 8, Pa. 

[_] Send me application reports | have checked. 

[_] Have a Chromalox Application Engineer get 
in touch with me. 


Name 

Company 

Street 

City Zone 


State_ C-71 


For more information, turn to Reader Service Card, Circle No. 484 
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MADE T0 


YOUR ORDER 


With broad experience 


pounding natural rubber and all synthetic 


polymers, 


ACUSHNET 


aS Engineered 


"ty RUBBER PARTS 


in com- 


specializes 


in custom-engi- 


neered ‘“precision’’ molded rubber parts made exact to 


specifications. None are stocked. 


lf molded rubber parts are to 


perform a 


efficiency, longevity and reputa- 
tion of your products, discuss your 
requirements direct with our engi- 
neers. Their collective, specialized 
knowledge of mold design, modern 
compounding techniques and pro- 
duction efficiencies can be applied 
to your problems with effective, 
economical results. Especially valu- 
able is this knowledge when ap- 


plied in the initial stages of your 


design. 


service vital 


to the 


PROCESS COMPANY 





" 


ita ter 
: f t 


ee 


he fe er he te 


an ee 


address all communications to 750 Belleville Ave., New Bedford, Mass. 





Send for your copy of the widely used “Acushnet 
Rubber Handbook”, a comprehensive, practical 
rubber data reference. Please make request on 


your company letterhead. 


Cleushral 4 
proce MPARY 





ee 


ce ee 


For more information, turn to Reader Service Card, Circle No. 430 
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be applied selectively to limited portions 
to the 
Its color is determined by the alloy used, 
ranging from amber to black. When 
used to salvage parts that have been over- 
machined, the coating can be built up to 
0.008 in. 


of the surface, or entire surface 





Metal Surfaces Improved with New 
Blasting Process 

With 
such as sand blasting, shot peening, wire 
brushing or chemical treatment, difficulty 


conventional surfacing processes 


is encountered in  predetermining the 
quality of the surface and in maintaining 
that quality for operation. The 
Metablast developed by the 
American Metaseal Mfg. Corp., W. New 
York, N. | & is said to 
and controlled surfaces, 
ances of 0.0001 in. 

This new process consists of shooting 
an abrasive, which is suspended in a 
liquid, in a controlled, high pressure 
spray against a metal surface. The re- 
sulting finish is made up of minute, 
identical pits, the size of which can be 
varied in coarseness or fineness by using 
different grades of Metablast abrasive, and 
changing the spray’s length, force, or 
direction. The manufacturer claims that 
a surface of this type is better than a 
“super-smooth” finish in reducing fric- 
tion, dissipating heat, and preventing 
moving metal parts from seizing, sticking, 
or burning. 

Various types of casting molds—die, 
investment, ceramic, injection, compres- 
sion—used in mass-producing precision 
parts, are said to perform better and 
longer after surfacing with Metablast. 
The company claims that the tiny pits re- 
duce sticking between mold and casting, 


Cac h 


process, 


uniform 
holding _ toler- 


allow 
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These 
facilities 
ecothis 
special 
know-how 





eoomay hold 
ideas 
vou 
can use 
NOW 





Every day the Valve Division is welding thousands of 
pounds of high-alloy coatings to unusual Thompson- 
developed alloys to give internal-combustion engine valves 


added life under super-severe service. 

We also insert highly-combustible metallic sodium into 
hollow valve stems to make engine valves run cooler and 
last longer. 

The Valve Division also knows plenty about forging and 
finishing extra-tough alloys to precision limits. 

If you have out-of-the-ordinary production problems, 
you'll want to know more about Thompson know-how 
and facilities. And, if you have ideas about how we can 
help on new projects, we'd like to talk them over with you. 


VALVE DIVISION 


J 
Qhompson Products, Inc. 
DEPARTMENT VR-10 @ CLEVELAND 17, OHIO 
For more information, turn to Reader Service Card, Circle No. 462 
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The best way to buy stainless steel — 
plates, forgings, heads, rings, flanges, 
bars—is from the “‘one order’’ source, 
G. O. Carlson, Inc. Here at Carlson 
every item of your order is accu- 
rately produced, specifications are 
matched exactly, delivery promises 
are met. This control of each detail 
satisfies customers because it saves 
them extra paper work, extra stock 
handling and holds to their produc- 
tion schedules. 

Carlson technical and practical expe- 
rience, coupled with the use of spe- 
cialized, high production equipment, 
provide an efficient packaged serv- 
ice. Your order for stainless steel 
plate and other stainless items is 
handled quickly, easily and 
economically. 

To cut costs and eliminate con- 
fusion—check Carlson first! Your 
inquiry will receive prompt attention. 





A . Stainless Steels Exclusively 


C CARLSON unc. 


: PLATES * FORGINGS « BARS * SHEETS (No. 1 Finish) 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


For more information, turn to Reader Service Card, Circle No. 334 
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lowing easier removal of parts and pre- 
venting directional lines. 

The walls of punching, stamping and 
pressing dies, if “super-smooth’, may 
cause the metal to grip at the pressure 
radii, producing thick and thin sections 
Metablast’s controlled mat surface is said 
to allow the metal being formed to slide 
smoothly over the die. 

On mating parts such as gears and 
bearings, Metablasted surfaces serve a 
twofold function: (1) The tiny pits act 
as reservoirs for the lubricant and assure 
an evenly distributed film; and (2) the 
smaller contact area of the surface re- 
duces the danger of galling. The in- 
creased surface area, produced by the pits, 
is also said to permit better heat dissipa- 
tion reducing failures of bearings and 
gears. 

The process can also be used as a 
pre-treatment to prepare metal for paint- 
ing, bonding, plating, and buffing, the 
manufacturer says, and is effective in 
cleaning hard crusts, rust, heat treat scale, 
old paint, plating or other coatings from 
metallic parts. 


Coatings Provide High Heat and 
Corrosion Resistance 


Two coatings developed by Nerva 
Kote Div., Rubber and Plastics Com- 
pound Co., Inc., 30 Rockefeller Plaza, 
New York, offer protection to metallic 
and non-metallic materials for two differ- 
ent conditions: that of high temperature 
and chemical corrosion. 

Nerva-Kote Tae coatings ase room tem- 
perature “baked”, yet are said to offer 
the same resistance to alkalies, acids and 
solvents heretofore only available in high 
temperature baked coatings. They are 
said to show excellent impact, abrasion 
and weathering properties, as well as 
good cold check qualities. Also they dry 
fast and may be recoated in 6 to 8 hr 
Nerva-Kote Tae coatings are recom- 
mended as protective coatings for ducts, 
machinery, bottle washing and filling 
equipment, vessels, and tanks. Also, as 
maintenance replacements for baked 
coatings where heat can not be applied. 

Nerva-Kote Tsi is a _ silicone resin 
based coating, which is applied like con- 
ventional coatings to surfaces subjected 
to high thermal conditions. It is said to 
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Il. Here are all the facts on 
ELECTRUNITE E.M.T. Includes 
bending tools and accessories; 
dimensions and weights of 
tubing and elbows; facts on 
“‘Dekoron-Coated”’ E.M.T. 








2.How to specify boiler, heat 
exchanger and condenser 
tubes is only one information- 
packed section of this 20-page 
booklet. Also includes allow- 
able working pressures. 


Beading tasteuctions 
+2 with 


tuch-Marked 
ZLSCTRUNITE BLENDER 





3. Handy wall chart with bend- 


ing instructions for use with 
Inch-Marked®’’ ELECTRUNITE 
E.M.T. Diagrams are large, 
easy to read, easy to follow. 
For quick reference. 








4. Product designers interested 
in mechanical and pressure 
tubing will find a lot of facts 
in this brochure. Pictured are 
many examples of products 
where costs were trimmed. 


ELECTRUNITE 





















5. Lots of help for design engi 
neers in this 8-page brochure 
on Mechanical Tubing. In- 
cludes advantages; applica- 
tions; size tolerance tables; 
gage tolerance tables. 





6. Sizes, dimensions and 
weights of ELECTRUNITE me- 
chanical tubing, pressure tub- 
ing and electrical metallic tub- 
ing are included in this 8-page 
booklet. Also fabricating. 


7. Most of what you need to 
know about Stainless Steel 
Tubing and Pipe can be found 
in this 28-page booklet. Data 
on fabricating and finishing, 
how to lay out drawings. 


8. Carbon and stainless tubing 
for the process industries are 
described in this booklet. Valu- 
able laboratory corrosion data 
along with properties of 
Enduro Stainless Steel Tubing. 


9. This handy chart puts size, 
gage ranges at your fingertips. 
Easy to carry in your pocket. 
Covers mechanical pressure 
and stainless tubing, along 
with stainless steel pipe. 


10.Product designers balked by 
the high cost of unusual tubu- 
lar shapes will be interested 
in this booklet on the Dewey 
Process for configured tubing. 
Process is shown in pictures. 





Keoudtc LECTRUMITE 





ROCESS 











taneon CONFIGURED TUBING 
Ame sTarmress 
testing FoR 







THE PROCESS 
tweousterss 
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Here's Your 


FREE LIBRARY 


On Mechanical Tubing, 
Pressure Tubing, Stainless 


Steel Tubing And Pipe, And 
Electrical Raceways 





vaterested in Profits?.. 
if 


: 


BENDING INSTRUCTIONS 


Revabli: V+ EMT. BENDER 
MARKED Siege St ea) 


















FH yourse!t into thi 
PROFIT PICTURE 
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13.Some ideas on 
where to use tubing 
profitably are con- 
tained in this handy 
reference folder. Also 
contains size ranges. 





12. Pictures and captions 
tell the story of how to 
use the Republic ELECTRU- 
NITE E.M.T. 114” bender. 


Tl. When journeymen want 
instructions on how to 
bend ELECTRUNITE E.M.T. 
all you do is hand them 
this booklet of bending 
instructions. Pocket size. 










ven life's too short 





7 






14.Advantages of using 
‘‘Dekoron-Coated’’ ELECTRU- 
NITE E.M.T. are explained 
in this compact folder. 
Shows how easy it is to in- 
stall this polyethylene 
coated raceway in corro- 
sive atmospheres. 













18, Advantage us- 
ing ELECTRUNITE 
boiler, heat ex- 
changer or con- 
denser tubes. 


rae CLIP COUPON AND MAIL To; =—"—"-4 


REPUBLIC STEEL CORPORATION 
’ Ste | 
East 131st Street, Cleveland 8, Ohic el and Tubes Division 


17.Complete engineer- 

ing data on ’’Dekoron- 

Coated®’’ ELECTRU- 
NITE E.M.T. 


16. Outstanding fea- 

tures of ELECTRUNITE 

E.M.T. are briefly 
described. 


15. Eight analyses of 
stainless steel tubing, 
pipe and general uses. 
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Please send me the following literature (circle numbers desired) 
123456789101) 12,13 14 15 16 17 18 
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for these plus advantages 


GREATER STRENGTH is offered by Avon's new 
Fusionweld process because of the complete uni- 
formity of grain structure found throughout the 
entire tube wall, including the highly critical welded 
area. This feature eliminates the need for bonding 
with another metal, also eliminates the internal 
stresses resulting from variables in expansion co- 
efficients where rapid temperature changes are 
involved. Fusionweld thin-wall steel tubing now can 
be employed as a satisfactory, low cost substitute 
in most electro-thermal tubing applications with 
absolute confidence in the end results. 


ADDED DUCTILITY of Avon Fusionweld thin-wall 
steel tubing provides new ease of forming even 
the most complicated shapes due to our new con- 
trolled method of annealing in special atmospheric 
furnaces. This important characteristic insures lower 
scrap loss in fabrication and superior performance 
in most electrical sheathing applications. 


SMOOTHER O.D. tor fine finish brass or chrome 
plating is offered in all Avon Fusionweld tubing for 
electrical fixture manufacturers. 


MORE ECONOMICAL—Avon Fusionweld guar- 
antees a very definite price advantage coupled 
with greatly broadened usefulness and new savings 
which now can be affected in fabricating opera- 
tions—with far greater freedom from scrap loss. 


Ye" O.D. to Ye” O.D. Plain or Terne Coated. 
We can fabricate tubing to your requirements. 




































~“HIGBIE MANUFA 











WAY 
ROCHESTER 


MICHIGAN 
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have a heat service range up to and in 
cluding 1,500 F, and good flexibility, ad 
hesion and outdoor weatherability. The 
pigments used in the coating are high 
heat resistant types of leafing aluminum 
or graphite. Nerva-Kote Tsi has been 
experimentally applied to panels and 
subjected to continuous temperatures of 
1,000 F for over six months without 
any failure, the company reports. Other 
groups of coated panels have been alter- 
nately subjected to cooling and heating 
cycles of from 60 to 1,000 F without 
checking, alligatoring or failure. This 
coating is recommended for service on 
smoke stacks, boilers, distillation towers, 
hot piping, exhaust pipes, heat ex- 
changers, radiators, chimneys, steam lines 
and other hot process equipment. 





Metal Treating Unit Provides 
Automatic Draw-Quenchiag 


A controlled atmosphere draw-quench 
unit, designed for both bright, scale-free 
tempering and controlled oxidation tem- 
pering from 400 to 1400 F, has been 
marketed by Ipsen Industries Inc., Rock- 
ford, Ill. The D-Q-300 furnace is a 
fully automatic sealed unit with the heat- 
ing chamber separated from the combi- 
nation cooling chamber and quench tank 
by a sealed inside door. The parts being 
treated do not contact air at any time 
during the tempering, and work that has 
been previously bright hardened re- 
mains clean and scale-free, eliminating 
blasting or pickling operations. The 


(Continued on page 188) 


For more information, Circle No. 395 > 
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ee Its q one-piece molding of New Servel ‘Automatic Ice-Maker" gas and electric 


refrigerators feature handles that can be operated 


by wrist or elbow. Colorful handle-facings, 
7a" x 4" x 1%", are molded of PLEXIGLAS V-100. 










The handsome face of this refrigerator handle is not an This booklet, "PLEXIGLAS Molding Powders”, describes 
assembly of separate parts. lhe raised edges, the sides, lettering, the properties and advantages of PLEXIGLAS and 


markings, and background areas are all part of the same shows how it is being used for molded parts and 
extruded sections in outdoor and indoor applica- 
tions. Write to the Plastics Department for it 
The molding is transparent—metallized and spray painted on the today. You will receive it promptly. 
rear surface to produce the brilliant chrome bezel effect, 
the mirrored and richly colored backgrounds, the gleaming 
letters and decorations 


single molding—of PLEXIGLAs acrylic plastic. 


In addition to eye-catching appearance, the part has excellent 
serviceability. Because it is molded of PLEXIGLAS, its crystal 
clarity does not change with age . . . and it has the strength and 
stability to withstand hard knocks, sudden shocks, moisture, 
and constant handling. 


CHEMICALS FOR INDUSTRY 











The chances are that parts molded of PLExicLas can add 
durable sales appeal to the product you are designing 


or manufacturing, too. We will be glad to tell you how this oO =& % 
acrylic plastic, so widely used in many fields, can meet your re # wa HAA 
specific requirements, COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries po en 














PLEexicLas molding powders are listed in Sweet's Product Design File, Section 1c/Ro. 
Prexictas is a trade-mark, Reg. U.S. Pat. Off. and in principal foreign countries 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 130 Queen's Quay at Jarvis Street, 
Toronto, Ontario, Canada 












“eee for 
DESIGN ENGINEERS 


ET the engineer who is seeking 


more DESIGN FREEDOM, 
Arwood Precision Castings offer 
a flexibility of design 
which opens new avenues of approach. 





WIDER 
CHOICE OF ALLOYS 
Provides for use of 
more advantageous metals 


PRODUCTION OF 
PECULIAR, COMPLEX SHAPES 























can be accomplished ER 
in one cast without assembling rasainaine 
>» ‘REDUCTION OR EQUIPMENT 











Gf ELIMINATION OF. MACHINING 


Design is free from 








POA hh OF La . machining 
; limitations 
BUSINESS MACHINE 
PUNCH GUIDE Visit us at the National Metal Exposition 
This part was expensively neues ) Cleveland Public Auditorium 
.s t d t ° r 
originally from bar stock and subsequently Cleveland, Ohio. Booth #1428. 


designed as a sand casting. 


ARWOOD ENGINEERS REDESIGNED THIS PART 
as an investment casting, 
resulting in 25% reduction in machining 
time and savings of nearly 50% in metal 


Slippage was eliminated and positive contact 
assured by changing to a more 


advantageous alloy, creating improved 


efficiency in performance of the part. 
Additional savings also were obtained by 8 pspeperbed aa oe igh 


reduction of reject parts. 
Plants: Brooklyn, N. Y. e Groton, Conn. e Tilton, N. H. 





For more information, turn to Reader Service Card, Circle No. 500 
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holes drilled, slot end- milled 
stamped 


5. SILICONE VARNISHED FIBER 


SLAS TAPE made in uniform 
thickness na wide range of 
widths 


C-D-F SILICONE TAPES are recommended {ol 
Class H insulation. It’s been proved that silicone 


insulation has 10 times longer life than Class B in- 

sulation, even at the temperature limits of Class H. 

There are two types of C-D-F Silicone Tapes and 

Sheets: (1) Silicone varnished fiberglas; (2) Silicone 

rubber fiberglas. Each has the following properties: 
¢ High temperature resistance Resistance to moisture 


@ High dielectric strength @ High tensile strength 


@ Low dielectric loss @ Flexibility 

Both grades meet A.I.E.E. Standard for Class H 
insulation. They resist mild alkalis, non-oxidizing 
acids, mineral oils, oxygenated solvents. Silicone 
rubber fiberglas is recommended for many applica- 
tions requiring a flexible abrasion-resistant material 
with good thermal conductivity. C-D-F Silicone tapes 
and sheets are available in a wide range of sizes in 
continuous rolls. For complete details, write for 
‘Technical Bulletin 347. 


OCTOBER, 1953 





For high temperature electrical insulation 


For more information, turn to Reader Service Card, Circle No. 541 
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COIL MOUNTING — GB-112S Machined by C-D-F; sawed to shape, 3. SHEET WASHER — GB-112S. Punched out, characters stamped. 
large holes fly cut, characters 


4. COIL HOLDER—GB-112S. Cut from sheet stock, then sawed 
to shape, drilled in jig, slot end-milled. Work done by C-D-F 


2. AIRCRAFT TERMINAL BOARD — GB-112S. Customer fabricated 


cC-D-F SILICONE DILECTO LAMINATED PLASTIC 
Many of the parts illustrated were manufactured and 
fabricated by C-D-F . 


ence, forward-looking e1 


.. Who has a wealth of experi- 
iwineering and modern facilli- 
ties that can be put to work for you. C-D-F is a 
dependable source of supply for insulating materials, 
and is noted for its fair pricing, for producing high 
quality products on schedule. Why not call in a 
C-D-F sales engineer on your problem. Or, write for 
Lechnical Bulletins: 

+25—complete data on GB-261S, a fiberglas silicone 
laminate made of a staple filament woven fiberglas 
cloth and silicone resin in sheet form; +37—covers 
glass base silicone metal clad laminates; #42—post- 
forming grade of glass base silicone in sheet form; 
++23—GB-112S, fine weave continuous filament woven 
fiberglas with silicone resin, sheets, tubes, rods, 
molded shapes. 


THE NAME 10 REMEMBER... 


SILICONE TAPES, SHEETS, TUBES, RODS 


NEWARK 25, DELAWARE 


















ENGINEERED FLUOROCARBONS 





SILICATES 


ASBESTOS 


QUARTZ \ f GRAPHITE 





‘ METALS 


ZERO-PLAST CARBONS 


ALNICO 


Offer Engineers a Whole New Family of Materials 


Starting with TEFLON*, United States Gasket Company 
engineers have developed a series of ‘‘Filled’’: Fluorocarbon 
materials, greatly broadening the scope of usefulness of this 
wonder-plastic. For example, United States Gasket Company 
“Application Engineering” has already helped solve such 
material problems as long-wearing chemical resistant bear- 
ings and pump impellers; valve and pump packings, 
expansion joints and chambers, gaskets; the metal plating 
of Teflon; the hermetic sealing of electronic components; 
soldering and éementing to Teflon; etc., etc. 


If you have a special materials problem, that one of these 
Tefion “alloys” might solve, tell us about it. Our engineering 
department wil] work with yours to determine the Chemelec 
Mixture best suited to your requirements. 












UNITED | FLUOROCARBON 

STATES | PRODUCTS DIVISION 
GASKET | ore oinee nvorocatton rastic 
D> COMPANY | CAMDEN 1, NEW JERSEY 






duPont’: trademark for its tetrofvoroethylene resin. 
For more information, turn to Reader Service Card, Circle No. 325 
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ot the heating cycle, the intermediate door 


opens automatically and chain-driven rods 


I ling oF tneé Iraw and quen 
single unit makes possible tne 
rring of heated work int yuencn 
oling zone without furnace cooling 
work handling delays. After completio: 


nove into the heat zone, contact the load 
with cam actuated arms, and transfer the 
trays to the quench rack The inter 
mediate door reseals automatically, al 
lowing another work tray to be loaded 


immediately into the heat zone 


For controlled oxidation or blueing, a 
predetermined quantity of water is ad 
mitted automatically into the furnace 
during part of the heating cycle. The 
water vaporizes, forming the oxidizins 
atmosphere. The amount of water, time 
ot oxidation and temperature are con 
trolled by presettings on the Ipsen con 


trol panels to obtain the thickness and 
desired chemical makeup of the oxide 
Electric heating elements are located in 
the hearth below the load, and heating 
of the work is primarily by forced con 





vection. An alloy fan circulates atmos 
pheres through the load. Temperature 


of the sealed quench and cooling zone ar 





ntrolled by immersion heating 

nts and water jackets around the 
nan be 

Althoug! lesigned particularly 


bright tempering and controlled oxidatio1 
ot steel the D Q 4300 can be used 


traight heat treatment yf steels bel 





itical point, for annealing of 
brass, solution heat treatment 
iluminus ind the precipitation or sol 
tion heat treatment of beryllium copper 


the manutacturer says 


[he Ipsen Industries Inc., has also 
marketed an Automatic Dew Point Con 
troller which regulates atmosphere dew 
point in controlled atmosphere metal 
treating furnaces. The umit, which op 
erates electronically, is adjustable to meet 
any required dew point within — th 
capacity of the particular furnace to whic! 
it is attached. By use of a cooling ele 
ment, the Controller condenses water on 
a measuring device. This condensation 
temperature is measured electrically, then 
indicated, recorded on a_ continuous 
graph located on the face of the instru 
ment, and controlled. Ammonia in thi 
furnace atmosphere does not harm or af 
fect the accuracy of the measurement. 

As there is a definite relationship be- 
tween the dew point of the atmospher: 
and its carbon potential, automatic con 
trol of the furnace dew point will r 
sult in bright, scale-free results in 


For more information, Circle No. 359 > 
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Maid of 


Easy to see why! These Marvinol® vinyl products—injec- 

tion molded by Hungerford, a pioneer and leader in the 

field of injection molded vinyls—provide new eye appeal, 

serviceability, and economy. 

Made of new Marvinol VR-21, they’re... 

® brilliantly, lastingly colored 

® completely non-staining to hands and clothing 

® impervious to water, perspiration, oil, gasoline, most 
chemicals 

®@ flexible at below zero temperatures 

® sun and weather resistant 

® resistant to chipping, cracking, and abrasion 

® always pleasant to the touch 





Dog leash and collar and handle grips by 
Hungerford Plastics Corp., Rockaway, N.J. 


...smart and practical! 


And Marvinol VR-21 makes them economical to produce. 
A straight polyvinyl chloride resin, VR-21 processes as 
easily as a copolymer resin. It gives dry, fluffy premixes 
without the use of heat, and has excellent tolerance for 
plasticizers. In fact, VR-21 is so easy to process, it makes 
these injection molded items competitive. 


Whether you calender, extrude, mold, or laminate, 
“Made of Marvinol” might well be the customer-pleasing, 
profit-making advantage your product needs. Why not dis- 
cuss it with a Naugatuck technical sales representative? 


For more about this partner to Naugatuck’s VIBRIN® 
polyesters and KRALASTIC® rubber-resin blends, write 
on your letterhead to the address below. 





Division of UNITED STATES RUBBER COMPANY . 110 Elm Street, Naugatuck, Conn. 


BRANCHES: Akron «+ Boston « Charlotte « Chicago « Los Angeles * Memphis 
New York «¢ Philadelphia 


IN CANADA: Naugatuck Chemicals, Elmira, Ontario 








PUTTING 


TEETH INTO 
4 


my Ou 


en 
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Oddly enough, the metal fabricating proc- 
ess first used to produce cobalt-chrome 
dentures helped put the “bite” into World 
War II bombers. The tiny power blades in 
on 4 the turbo-superchargers of high-flying 
B-17’s and B-29’s that provided extra 
speed and longer range were precision cast 
from high-temperature alloys by the 
unique Microcast Process. 

Originated in 1929 by Austenal Labora- 
tories, Inc., to cast non-machineable al- 
loys, the Microcast Process today is used 
to produce parts and components from a 
wide range of ferrous and non-ferrous 
metals. 

The Microcast Process offers excep- 
tional opportunities in the mass production 
of parts and components. Product im- 
la provement through the use of better alloys, 

: J economies through the elimination of ex- 
pensive machining operations, and greater 
freedom of part design are only a few of 
its advantages. Investigate Microcast to- 
day ... it may well be the means of a 
better product at lower cost for you. 











Peed 





Write for literature—new Microcast 
color movie also available 





MICROCAST DIVISION 
AUSTENAL LABORATORIES, INC. 


224 East 39th St., New York 16, N. Y. 
7001 South Chicago Ave., Chicago 37, Ill. 


For more information, turn to Reader Service Card, Circle No. 351 
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variety of heat treating operations in 
cluding carburizing, carbonitriding, car 
bon restoration, annealing, normalizing 
and hardening. 





Teflon Prevents ‘O-ring Extrusion 


Back-up rings, spirally machined from 
Du Pont’s Teflon have been designed by 
the Garlock Packing Co., Palmyra, N. Y.., 
to prevent extrusion of ‘‘O”-rings. The 
Teflon rings are said to have a high im. 


pact strength at temperatures from 
—100 to +500 F; are non-corrosive, non- 
adhering, non-fraying, inert to most 
chemicals and self-lubricating. 

They are available for all “O”-ring 
sizes to AN drawings 6227 and 6230. 


Portable Temperature Test Chamber 


The Statham Model TC-1 Tempera- 
ture Test Chamber is a completely self- | 
contained temperature-controlled chamber 
for the performance of ambient tempera- 
ture variation tests from —65 to 275 F. 
It was designed by Statham Development 
Corp., 12411 W. Olympic Blvd., Los 
Angeles, for the convenience of individua! 
research workers and the small laboratory 
unit as well as for production line tests 
of various types of small products. 

The chamber is fully insulated and con- 
sists of a completely sealed inner cham- 
ber and outer cabinet of welded dural 
construction. Cooling is carried out by 
carbon dioxide ice, and heating is accom 
plished by a strip heater. Forced circu 
lation of air in uniform mixture takes 
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aspheres 


Atmospheric control is not new. It was 
first achieved by wise old Mother Nature 
who saw in this ability untold possibilities. 


The modern chemist, bottler, manufac- 
turer, metallurgist, or food packer knows 
of the many advantages of controlling the 
atmosphere. He uses such control to pre- 
vent explosions or plugged paint lines, to 
get fizz into soft drinks and to make dry 
ice, to achieve perfect welding and heat 
treating of metals, to keep foods fresh, 
and in hundreds of other ways. 


Modern gas generation equipment has 
made it possible for even the small user 
to generate his own special gas—nitrogen, 
carbon dioxide, annealing, inert, etc. — at 
tremendous savings. So, if your business 
requires atmospheric control or special 
gases you'd be wise to get the last word 
in this equipment. It’s available simply by 
dropping a card to Gas Atmospheres, Inc., 
outlining your particular problem. 


Gas Atmospheres, Inc., builds a complete line of con- 
trolled atmosphere equipment including Inert, Annealing, 
Reducing, Nitrogen and Carbon Dioxide Generators; 
Refrigerant ond Dessicant Dryers, and Gos Purification 
equipment. 
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place at all times. Thermostat 
and balancing heat against dry 
oration, permit the holding of any ten. 
perature within the range of wr } 

to a tolerance of +3 F. The Model 1, @ 


accepts a load volume of 600 cu 
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comes ready for operation requiring 
external accessories. m 
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Oval Head Countersunk Blind Rivets 


A new product in the line of blin 
fasteners has been marketed by 
Southco Div., South Chester Corp., Lester 
Pa. The Southco Drive Rivet is in * 
stalled with an ordinary hammer whi 
drives the pin, expanding four prong 
to form a blind head against the inter! 
surface of the work. The ova 
countersunk rivet is designed for 
stallations where a finished head 
pearance is of extreme importance 
joining wood or metal. > ox 
The manufacturer states that the 
product offers the three-fold advantage 
allowing application from one side, per 
mitting speedy assembly, and exerting : 
high degree of “pull-up” in bringing S te 
parts together. 
Drive Rivets are available in dia of \ 
3/16, and \% in., grip lengths varying it 
from 3/32 to ¥% in. 


Plastic Seal for Pressure Castings 


A new plastic sealant for impregnating 
pressure castings has been marketed by 
Tincher Products Co., Sycamore, Ill. 
Imprex plastic seal is said to have pene 
tration properties which enable it to satu: 





rate all porous areas of the metal. Upon 
hardening, there is no loss from evapora 


MATERIALS & METHODS 








eh 


ee 


ng 


Zing 


rying 


ngs 
ting 
| by 

Ill 


ne 









Trade-Mark 


tive templet contact. 


D 
@ Fo: 


electronic steering control... 


maximum tracing accuracy 


4g Templets are easy to make 


low-cost 


3 No kerf allowance required 


in templet 


@ Intricate shapes easily 


, reproduced 


@ Dynamic braking prevents 


overruns 


@ Local or remote controls. 


simple to operate 


A 


i 
With an Oxwetp Automatic Tracer to guide your 
oxygen-cutting machine, you need never forego the ad- 
vantages of templet tracing because of time or cost. What- 
ever the shape—whether you need one piece or many- 
templet requirements are simple. Just draw your templet, 
lull size, on a thin sheet of inexpensive plastic. Then cut 
it out with scissors or knife. It’s that quick and easy. 
There’s no tedious forming. To compensate for kerf width, 


just set a handy dial on the Tracer. 


WRITE TODAY FOR FREE BOOKLET F-8086 


5 [MPLI FY Your Shape-Cutting Jobs with the... 


XWELD Automatic Tracer 





The OxweLp Automatic Tracer follows practically any 
templet shape within extremely close tolerances. It can also 
be used to hand trace directly from blueprints or drawings. 
Drive action is smooth and steady with both single- and 
multiple-blowpipe setups. 

Your nearest LinDE representative will be glad to help 
you plan an OxweLp Automatic Tracer installation to fit 
either your present shape-cutting machine or one of the 


available OxweLp Shape-Cutting Machines. 





LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [TT New York 17, N. Y. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 
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erms ‘Linde’ and ““Oxweld” are registered trade-marks of Union Carbide and Carbon Corporation. 
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WANT CORROSION RESISTANCE? 
Iridite will give you better-than- 
specification protection against 
corrosion. 


WANT PAINT ADHERENCE? Iridite | 
provides a firm and lasting base | 
for paint by preventing under- | 


© film corrosion. | 


bas | 





WANT EYE-APPEAL? Iridite can give 
you a variety of finishes, depend- 
ing upon the metal being finished 
. . . from clear and sparkling 
bright or military olive drab, to 
attractive dyed colors. 


BEST OF ALL, any Iridite finish is 
economical and easy to apply. 


IRIDITE 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending 
upon your requirements; salt spray resistance equivalent to 
20 to 30 minutes of anodizing, eliminates need for costly racks 


and electrical power. 





For more information, turn to Reader Service Card, Circle No. 301 
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tion and 15 to 50% less shrinkage thy, 
other plastic seals. This low hrinkape 
factor aids in ensuring a good bond \y. 
tween the casting and the plastic a , 
hardens. A 
An important advantage, according , 
the manufacturer, is that the Impre 
plastic seal can be washed off with wate, 
eliminating the need for volatile and ey 
pensive solvents. The material qualifig 
for government contracts calling for jp. 
pregnation and can be applied with stan; 
ard methods and equipment. 





Improved Nondestructive Material 
Tester 


A new model Ultrasonic Metroscope 
particularly useful where wall thickness 
measurements or tests must be made from 
one side of the material only, has been 
announced by the J. W. Dice Co., Engle 
wood, N. J., sole distributors for the 
instrument. This Model MS-101 is saic¢ 
to be greatly improved in signal-to-noist 
ratio, picture clarity and line voltage ¢Or 
rection over the manufacturer's origin 
model. 

Some of the applications which the 
maker cites for the device are testing and 
measuring in the construction of pf0 
peller blades, tanks, pressure vessels an¢ 
cylinders, ship plate, pipes, bomb ca ngs 
or any formed or drawn shape. The 10 
strument is also useful in spotting inter 
nal laminar defects in sheet materials and 


MATERIALS & METHODS 
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TO 800% 


to metal parts 


abrasion or 
corrosion 





HERE’S A CASE IN POINT: 


ADDS 200% 


affected by wear, 


7 LONGER LIFE 


Ok -  RNE NS ANINN  R  R 


Is your problem wear, abrasion 
or corrosion of metal parts? 
Then you will be interested 

in the facts and figures from 
major companies which 
conclusively prove that 
ELECTROLIZING increases 
part life 200 to 800%! 


These manufacturers specify 
ELECTROLIZING for hydraulic 
equipment, precision instrument 
parts, fuel control components, 
gears, pumps, pistons, valves, 
shafts, impellers and other 
metal parts. 





A manufacturer* of fuel metering equipment submitted test parts to ELECTROLIZING in an 
effort to solve the related problems of wear and fretting corrosion. The following is a condensed 


report of their laboratory observations. 


“NO signs of CORROSION after 72-hour salt spray test per A.S.T.M. specification. 
“NO signs of WEAR after 400-hour endurance test. 
“NO signs of FRETTING CORROSION after 50-hour vibration test.” 
Repetitive tests resulted in ELECTROLIZING being specified on all bushings and shafts to 


prevent malfunctioning of the assembly. 


Whether your problem is wear, abrasion or corrosion ELECTROLIZING can provide 
the solution. Our staff engineers are available for consultation without obligation. 


Write for new booklet describing ELECTROLIZING and its advantages. 


EecfoolisD) 
moog PORATION 


1505B EAST END AVENUE, CHICAGO HEIGHTS, ILLINOIS 


Plants 





Providence 1,R.1. Cleveland 10,Ohie Chicago Heights, Illinois 


148 W. River St. 1650 Collamer Rd. 1505B East End Ave. 
Los Angeles, Calif., 1406 East 15th St. 


*Name on request 





re ee ee hee ae ; 
: THE ELECTROLIZING CORPORATION - 
: 1505B East End Avenue : 
: Chicago Heights, Illinois 
i | 
: MI iN ca a Kn et-ds decde sccsccccs cc cna ; 
: EE ee ee es TET a TC Re - 
ts Ree sol nee aha tate hae ide ¢< 
: EDT OI Pe pyre A es 0 wees ak ot ; 
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a 
It is one of the most economical sources 
of hydrogen and nitrogen for metallurgical 


uses. 





You get 4500 cubic feet of mixed gases 
when one 100-pound cylinder of Barrett® 
Brand Anhydrous Ammonia is dissociated 
at normal temperature and pressure. Or 
approximately 3375 cubic feet of hydrogen 


and 1125 cubic feet of nitrogen. 


Properly working cylinder valves insure 
trouble-free use when cylinders reach you. 


Fast delivery service of ammonia in 150, 
100 and 50-pound cylinders. Coast-to-coast 
stock points and an adequate supply of 


cylinders make this possible. 





Free technical help from men specially 





trained in the use of anhydrous ammonia 






for metal treating. 










All of this adds up to greater savings, 





better service and better performance for 





you. Write for your free copy of a new 
booklet, ““Guide for the Use of BARRETT® 
Brand Anhydrous Ammonia in Cylinders.” 







i | Sul Z 





1 eo | Always specify Barrett® Brand 
| Anhydrous Ammonia—the brand 
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Tongs for Handling Radioactive 
Material 


Remote handling tongs for 


handling of radioactive material, eith 
as solids or fluids in a beaker Or flask 
are now available at The Atomic Center 
for Instruments and Equipment, Inc., 48 
Fifth Ave., New York 17. Designed fo: 


the radiochemist, radiologist, and healt 


physicist, the Radiarm Jr.'s pistol hand 
is said to combine good leverage w 
comfortable grip for handling | 


light objects. 

The material, once grasped by the s 
rated tongs, is held by a spring pressu 
which can be released only by a delib 
erate trigger squeeze. The jaws can al 
be locked in a fixed position by 
ing the knurled nut at the grip end. The 
Radiarm Jr. weighs 1 Ib and measure 
19 in. from tip to tip. It is made of 24 
ST aluminum, which is said to be easily 
decontaminated. 


Laminated Precious Metal Contact 
Material 


A precious metal contact material, 
laminated in ingot form through eat 

| and pressure, and cold rolled to require¢ 
dimensions has been marketed by the 
D. E. Makepeace Co., Div. of Union P'ate 
and Wire Co., Attleboro, Mass. ‘The 
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KEEPING A FINGER ON 12,000 ITEMS: For an over-all cost of 12% clerical 


units, National Motor Bearing keeps accurate, centralized control of 12,000 dif- 
ferent items in 7 plants and warehouses. This battery of automatic machines also 
simplifies payroll procedures and produces reports for analyzing all sales. 


Money-saving short cuts in Production, 


Distribution and Accounting! 


We wish you could talk with the 
Production and Sales people at Na- 
tional Motor Bearing Co. What they 
say about their new punched-card 
system makes mighty profitable lis- 
tening. For example: 

Cost Analysis: It used to take 30 
days after the job was completed to 
get even the sketchiest information. 
Now high-speed punched-card ma- 
chines have complete, accurate facts 
ready in just 5 days! 

Inventory Control: National Motor 
Bearing’s inventory turns over four- 
teen times a year! To get fast, up- 
to-date facts about 12,000 different 
items in 7 plants and warehouses, 
they use high-speed punched-card 
accounting. Old methods used to 


mean shortages, back orders, even 
lost orders. Today, N.M.B. inven- 
tory is better than 99% accurate! 

Production Control, Payroll Proce- 
dures: National Motor Bearings dis- 
covered that punched cards brought 
them amazing savings in time and 
money. These high speed automatic 
machines can give executives 
complete daily production reports. 
What’s more, payroll procedures, 
are as a by-product, simplified and 
much faster. 

We have prepared a complete Cer- 
tified Report which gives you all the 
facts and figures of punched-card 
accounting at N.M.B. For your copy 
circle CR752 at the bottom of the 
page and mail coupon today. 





Your Preventive Maintenance 
Control must help catch break- 
downs before they happen — OR 
ELSE! 

Maintenance Executives, who 
have a hearty dislike of paper- 
work, always like our simplified 
visible systems. There’s no con- 
fusion, little or no detail work. 
These visible records: (1) signal 





Stop trouble before it starts! 


the inspection date, (2) permit 
scheduling of work ahead, (3) 
pinpoint location of equipment, 
(4) chart depreciation. 

Let us show you how Preventive 
Maintenance Control can help pre- 
vent breakdowns... keeps your 
plant equipment humming. Simply 
check KD705 at the right and drop 
the coupon in the mail. 











Why operate a Personnel 
Department the hard way? 


Let our manual of personnel admin- 
istration record keeping show you 
money-saving short cuts you can take. 
This manual shows how specific skills 
can quickly be located. It tells how to 
answer 80% of all Personnel Depart- 
ment phone calls—in mere seconds. It 
points out how you can maintain con- 
trol over punctuality, vacations, etc. 
And it gives you examples of other 
profitable Personnel Department pro- 
cedures. Ask for X521. 





No chance for error! 


How do you process customer orders? 
Typing a master copy for duplicating 
is one way to begin, but even the most 
expert typists make errors—and dupli- 
cating does take time. 

Moog Industries, Inc., of St. Louis 
discovered that our photocopy equip- 
ment speeds up order processing like 
magic...assures 100% accuracy. For 
the complete photocopy story at Moog 
Industries and how it can be used effi- 
ciently by your firm, ask for CR856. 


Memington. Fland. 

















| 1 
| Management Controls Reference Library | 
| Room £269, 315 Fourth Avenue, N.Y.10 | 
Please send me circled literature: | 
7 CR752 KD705 CR856 X521 : 
| | 
| Name_ | 
| | 
| | 
| Title__ 7 | 
| | 
| Company I 
| | 
| Address | 
| 
| City Zone State | 
| I-14 | 
L —Profit-Building IDEAS For Business J 


For more information, turn to Reader Service Card, Circle No. 347 
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Now...a new and 


STRONGER 


MOLDING MATERIAL 


..-highest ever in high-impact phenolic ! 





Durez now offers you a phenolic plastic molding material 
having an impact or shock strength in foot- pounds per inch 


Izod) ranging up to 27 








This compares tavorably with some metals. 


It is several 


times as great as the impact strength of molding compounds 
in general use, the highest impact commercially practical 


in phenolics to date. 








Fiberglas*, the strengthening agent, is used in a manner 
that conserves the industrially valuable properties of Durez 


molding phenolics. 





Known as Durez 16221, the new material invites consider- 
ation for a large variety of applications. It has excellent 
dimensional stability, a high modulus of elasticity, good 
electrical properties and resistance to water, heat, and chem- 
icals. It will withstand far higher service temperatures than 


cellulose-filled materials. 





Fiberglas*- filled Durez 16221 is natural in color, comes in 
dry form, and is readily molded by standard compression 
methods. It produces parts or components having depend- 


ably uniform characteristics. 





As spectalists in phenolics for 32 years, we offer you the 
counsel of our field technical staff in inv estigating the prof- 
itable application of Durez 16221, which is now in com- 


mercial use. 





*Owens-Corning Fiberglas 


Want More Facts and Figures 7 








Send for folder DUREZ “16221 Natural” 


DUREZ PLASTICS & CHEMICALS, INC. 
1410 Walck Road, North Tonawanda, New York 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 





PHENOLIC PLASTICS THAT FIT THE JOB 


For more information, turn to Reader Service Card, Circle No. 451 
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/ 
manufacturer says the precio 
hard rolled to produce dens 
tact surfaces with good electrical ,, 
mechanical qualities. Costly siieed ; | 
Operations are said to be reduced , | 
blanking costs since there is no was, 
of the precious metals. | 

Called “‘Raised-Lay”, the material , 
sists of one or more ingots of precio, | 
metal bonded to a base metal. The },, 
metal is im strip form while the ae | 
tacts are in the form of a ridge, and th. 
bar can be laminated into various stris 
widths or thicknesses. | 

The material is presently being us / 
by General Electric in a.c. motor starters y 


Profilometer Tracers Measure 
Roughness in floles 


Six Profilometer LE-type Tracers { 
taking surface roughness measurements in 
holes as small as ¥-in. i.d., as deep a 
24 in., and from 1 to 75 microinches 
roughness, are now available from t! 
Micrometrical Mfg. Co., 345 S. Main St 
Ann Arbor, Mich. 

In order to enter small, deep holes, t 
Tracers have an integral Linkarn 
Stiffarm, each available in three standar 
lengths for measuring to maximum 
of 9, 18 and 24 in. 

Tracers with Linkarm are intended fo: 
Operation by means of a motor-drive 
Mototrace, but can be used for hand tt 
ing if desirable. Tracers with Stiffa 
are intended for manual operation, but 
can be used with a Mototrace by attach 
ing the Stiffarm to a standard Linkarm 
All tracers can be used with any Profi. 
ometer Amplimeter. 










Dip Process Provides Passivation 
of Copper 


Standard bright- dips such as nitric and 
sulfuric acid and various chromate dips, 
remove oxides quickly, but reoxidation 
begins shortly after the original immet- 
sion. Through the recent development 0 
a chemical dip and rinse process, it 
now possible to passivate copper and 


MATERIALS & METHODS 






partners 


/ in papermaking 






























» ms With the distinction of having introduced cast stain- 
less steels into the paper industry and having been a 
leader in the development of alloy materials required 
for handling sulphite and sulphate liquors or for 
withstanding the combination of abrasion and corro- 
sion brought on during hydration, fibrillation and 
fraying of the fiber, Cooper Alloy has long enjoyed 
an enviable partnership with producers of 














pulp and paper. 





And as this amazing industry continued to keep in 
step with the demands of an expanding population 
and an evergrowing industrial need, it has learned 
to call with confidence upon the experience and 
know-how of Cooper Alloy engineers, metallurgists, 
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\ \ designers and foundrymen. 
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If stainless castings fit in with your equipment con- 


— 
— 


struction requirements or your processing needs, we 
an would like nothing better than the chance to put our 
arm | services at your disposal. For a simple, accurate 
” story of our facilities, experience and type of thinking 
may we send you a free copy of our booklet 

“Thirty Years of Progress’? 
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COOPER ALLOY | 

| THE COOPER ALLOY FOUNDRY CO. ¢ HILLSIDE, N.J. | 

' | Los Angeles. San Francisco, Oakland, Houston, Chvcage, Detrort, Philadelphia, Hartiard | 

10) Leading producers of STAINLESS STEEL valves, fittings and castings | 

I | (1 Please send your new booklet “Thirty Years of Progress” 

d | C1) Please have your representative call. | 
in 

PS, Name perenne FERGIE — ne 
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er- | Company ee Cr 2S a —— | 

| | 

of | Address. -—--- Err “ere erp eer 
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: PP I 






For more information, turn to Reader Service Card, Circle No. 553 


OCTOBER, 1953 . 199 


— 


eR NESE 

















how to tune a sales talk 


Could you build volume by offering 
your customers newly-designed models that weigh 
less ... last longer . . . look better ... or sell for less? 
These are some of the user benefits that often 
result when manufacturers replace a heavy 
cast, forged or welded pipe part with a 
lightweight Hackney Deep Drawn Shape or 
Shell. 
In addition, your engineers can count on 
Hackney Deep Drawn Parts to achieve closer 
tolerances .. . streamlined appearance... 
seamless construction . . . functional shapes 
in capacities from 1 quart to 150 gallons. 
Write for details—or send us a 
sketch of your requirements. 


More than 50 years of 
specialized experience 
go into the develop- 
ment of Hackney Parts 
like these. 


Pressed Steel Tank Company 


1442 South 66th St., Milwavkee 14 © 1319 Vanderbilt Concourse Bidg., New 
York 17 © 241 Hanna Bidg., Cleveland 15 © 936 W. Peachtree St., N.W., 
Room 111, Atlanta 3 * 208 S. LaSalle St., Room 788, Chicago 4 © 559 Roose- 
velt Bidg., Los Angeles 17 © 18 W. 43rd St., Room 11, Kansas City 11, Mo. 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 


For more information, turn to Reader Service Card, Circle No. 322 
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most copper alloys at the same 
oxides are removed 

Developed by the Rossaul Co,, 1» 
Fifth Ave.. New York City, Cop} t-Brite 
is said to remove atmospheric oxides in 
minutes and to simultaneously Passivate 
the metal so that it will resist oxidation 
without surface coating for period rang. 
ing from 3 to 6 months, depending op 
atmospheric conditions. 

Rossaul Copper-Brite is safe to handle 
and no special drains are required: jt jg 
non-toxic, non-fuming, requires no spe. 
cial ventilation, will not discolor silver 
solder, and will not etch. 

One-gal sampling units are available ai 
$4.50 each, while standard units are the 
13-gal carboys. 


Packaged Reversal System for 
Furnaces 


Fast, unvarying reversal sequence with 
all steps electrically interlocked for safety 
is said to be a feature of the new auto- 
matic reversal system for” open hearth, r¢- 
generative soaking pits and glass tanks, 
now available at Askania Regulator (2. 
240 E. Ontario St., Chicago Ill. Reversals 
can be initiated automatically by elapse¢ 
time or checker temperature, or sem 
automatically by push button on the con- 
trol panel, the company states. The pistol 
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Front surface mirror allows operator to x-ray inspect 
castings while seated, Hand crank adjusts SCOPE- 
MASTER screen to convenient height. Image may also 
be viewed directly by looking down on screen. 






Reduce costs! Use GE Scopemaster for 
100% visual x-ray inspection 




























P ee ’ 100% fluoroscopic x-ray inspection can prove a valuable 
Provides more than ample sensitivity in high- tool in your plant. Pioneered for the aircraft industry, 
speed examination of light-metal castings, the GE SCOPEMASTER saves producers and users of 
light metal alloy castings time and money in catching 
defective parts. The accuracy of its inspection is attested 
by its use on airframe castings where failure could cause 
a serious accident. It is vastly superior to sample inspec- 
tion by other means, and costs are far lower than with 
any other method of comparable thoroughness. 

Other jobs on which x-ray fluoroscopy has been success- 
ful include checking small electrical components for 
incomplete or improper assembly. In the molded plastics 
industry, it has helped establish manufacturing technics. 
And in the production of small ordnance items, it replaced 


molded plastics, intricate assemblies, etc. 












0! destructive spot tests — salvaged 90 to 98% of lots that 

previously would have been rejected in their entirety. 

The SCOPEMASTER is another example of how 
th General Electric is harnessing x-ray to the needs of in- 
ty dustry. If there’s a testing or inspection trouble spot in 
0 your plant, x-ray may be the answer. Ask your GE x-ray 
e- representative for an evaluation, or write your require- 
S, ments to X-Ray Department, General Electric Company, 
: Milwaukee 1, Wisconsin, Rm. AZ-10. 
SCOPEMASTER'’s screen-object distance can be 
varied to magnify image, and a single control moves L r C 
r the sample longitudinally or transversely. Unit is : G E N E a AL F T 2 | C 
ot fully protected for stray radiation. 
For more information, turn to Reader Service Card, Circle No. 303 
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ATLANTALLOY i 


PLASTER MOLD CASTINGS CAN 
SOLVE YOUR DESIGN PROBLEMS 








grip switch gives operator control, wh; 
panel lights indicate firing 


Atlantalloy plaster mold precision castings and reversal sequence 


provide non-ferrous castings cast to ordinary 
machining tolerances, effecting definite savings 
in machining and other costly operations. Sa 
Atlantalloys are characterized by high 
Ss igctaletisMme i icelollita ame laleMuslelahy 
other advantages. 


) 


New Machine for Plastics 
Fabricators 


For the manufacturers of plastic 
cylinders, the 1954 Taber Sheet Plastic 
Cylinder Maker is said to minimize te. 
jections due to the automatic sizing which 
eliminates crooked seams and misfitting 











An all-purpose alloy for brush 
boxes, gears, levers, etc. Fine 
YELLOW grain, clean, smooth surfaces 

BRASS assure tightness, Easily ma- 


chined. Free from porosity. 
Atlantalloy Fatigue resistant. 


10 





bodies. 

Manufactured by the Taber Instrument 
Corp., 111 Goundry St., N. Tonawanda. 
N. Y., the machine is equipped with 
“Auto-size"” expanding mandrels having a 







y J O Excellent for gears and bear- 
ings. Strong, light, zinc-free. 











































ALUMINUM Highly resistant to corrosion. range of 214 to Bl, in. and new sliding 
BRONZE Machines well. gages. The expanding mandrels and seal- 
ing bar, actuated by a foot treadle, are 
Atlantalloy timed so the cylinder is sized to just the 
dimension desired before the seam is 
sealed. 
Mandrel expansion of 1/16 in. brings 
High strength engineering ma- the cylinder up to precision size, and 
3] terial for gears, valve bodies, subsequent contraction allows removal of 
High Tensile electrical mechanisms, etc. Ex- cylinder when the foot treadle is returned 
tremely durable. No heat to starting position. 
MANGANESE treatment needed. Can be The 10- by 114-in. sealing bar is elec- 
BRONZE cast in thin sections. trically heated by means of a resistance 
Atlantalloy heater equipped with adjustable therm 
stat temperature control. 
40 Attains high strength through —_—— 
natural aging. Free from in- 
High Strength ternal stress and skin hardness. 
Ideal for machining. 
“Teanalloy” Portable Vapor Degreaser 
A portable vapor degreaser. said to 
operate with the same effectiveness 4s 
larger type industrial degreasers, is now 
manufactured by Baron Industries, 10s 
Perfect as instrument alloy. Angeles. Calif. Parts cleaning is accom- 
60 Fully uniform with no internal plished automatically in pure, nonflam 
; strain, Can be used for accu- mable trichlorethylene vapors. in which 
ALUMINUM rate, thin-sectioned castings. the parts are lowered and cleaned in less 





than a minute. 
The Baronet degreaser requires 5 ga! 


Atlantalloy 











of cleaning solvent for effective opera 
tion. Reclaiming the solvent, one of the 
important features of the unit. is accom: 
plished by an air-cooled condenser which 
also controls the vapor height. Vapors ar¢ 
generated by electric elements mounted in 
the base of the assembly, and thermostat 


control insures operational safety and 
TL J Esta ; maximum economy. 


The Baronet is a standard 50-gal br 
a NG and ENGINEERING CORP. rel-type unit and can be installed in ¢ ih 


" - . : - wer 1S 
Bloomfield Avenue e Clifton, N. J. « PRescott 9-2450 work area wherever electric power * 
available. No water connections are n¢< 












for free copy of “Quality Pre- 
cision Castings for Industry.” 
Get full data on our plaster 
mold process and alloys. 


WRITE. 


















For more information, turn to Reader Service Card, Circle No. 471 
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NICKEL STEEL FORGING .. . a 58,950 Ib. hoist drum 
thaft, 24” in diameter at its widest portion and 
12’ 9” long, produced by ERIE FORGE & STEEL CORP. 
ent Inspection revealed very fine grain. After being 
normalized and drawn, actual tensile tests in the 


ro yngitudinal direction showed the following: 
Max. Min. 


whil Tensile Strength 101,500 96,500 
n Yield Point 71,000 
Elong. in 2” t 20.5% 
Red. of Area 





= © How Erie Forge Obtains 


:— Superior Properties in Large Forgings 


To develop high tensile and elastic properties other alloying elements, exerts highly beneficial 


in large forgings, such as this giant shaft, by influences. Its strengthening effect on ferrite is 
heat treatment is much more difficult than with independent of carbon content or heat treat- 
smaller forgings. ment of the steel, while its effectiveness in re- 


ducing the rate and temperature of the upper 


to For even though dimensions of a large piece transformation, induces better response to the 


as may allow liquid quenching, section sizes In- —,ecessarily milder heat treatments used. 


od volved ordinarily limit the cooling rates. 
0S 


m- 


Nickel alloy steels may help you obtain peak 
performance from vital parts of your products 
or equipment. Send us the details of your prob- 
lems for our suggestions. Write us now. 


Experience shows that superior mechanical 
ich properties in large forgings depend largely on 


oss suitable alloy. content... 


Fundamentally, that is why the output of 
he ERIE ForRGE & STEEL CORPORATION of Erie, 
Pennsylvania, includes scores of large forgings 


At the present time, nickel is available for end 
uses in defense and defense supporting indus- 








POS I ee a tries. The remainder of the supply is available 
e . . . . 

: " . a! for some civilian applications and governmental 
. Nickel, either alone or in combination with stockpiling. 

l 

[- 






67 WALL STREET 
NEW YORK 5, N.Y. 


For more information, turn te Reader Service Card, Circle No. 522 
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New Materials 


TESTING and Equipment 


or QUALITY CONTROL 
PROBLEMS ? _« ae 





The working area is 23 in. in 
vapo! lepth is 18 in. The un 
j ’ 1 _L 1 
equipped with 2-kw neating 
densing chamber, thermostat 
| and covet 


Barrel Tumbler Features Neoprene 
Lining 
Sturdy construction and a_ neoprene 


liner are said to be two features of a ney 
barrel tumbler developed by WAite-Rot/ 














yf.) Machine Corp., Lorain, Ohio. The unit is 
b. J of welded steel construction with the ex. 
p= « ception of the barrel door, which is mad 
- of aluminum for ease of installation and 
cr removal. The insides of both barrel an 
t- | door have neoprene linings that extend 
- barrel life and assure quiet operation 
) The BurrMaster removes welding slag 
; | flame cutting slag, burrs and rust fron 
be | weldments and machined parts. All moyv- 
- SA SPO A ing parts are enclosed, and the perforated 
rit exterior barrel guard is locked in the 
=t lowered position during operation. 





on” 

te The variable speed drive allows the 
se , c r desi ad b | ron 

Y an | unit to be set at any desire arrel rpn 
pe > from 5 to 30. Push button control makes 

| it possible to position barrel door fo 


7 FOR SPECIAL METHODS TO SUIT convenient unloading and draining, and 
| 


the self-locking drive prevents the barrel 

| from moving during loading or unload 

* YOUR MATERIALS OR PRODUCTS | ing. An electric timer leaves operater free 
- | during the deburring cycle and automati 


i i lly shuts off the ipment when th 

Er A pioneer in the development of Ultrasonic REFLECTOSCOPE and | sa aeiet ’ eS 
/ . . : cycie 1s Compieted 

Yh other non-destructive testing methods for modern industry, SPERRY The BurrMaster barrel is 32 in. in dia 


is exceptionally well qualified to help solve your difficult inspection, and 48 in. long, with a total load capac- 
ity of 2000 Ib. Overall dimensions of the 


testing or quality control problems. Our thor i | 
gorq y p orough knowledge, wide | unit are 72 in. high and 62 in. long 


experience and complete laboratory facilities are available to 
help you improve product quality and dependability, lower in- 


spection costs or reduce time wasted processing or machining 
defective raw materials. r 


i For further information, write to us outlining your problem. If 
you wish, a Sperry Engineer can visit your plant to make a pre- 


liminary or a complete survey as required. Automatic Furnace for Rod End 
Heating 


A new furnace designed for the pro- 
duction heating of rod ends has been 


Ultrasonic | «: 
marketed by the Gas Appliance Service, 
SPERRY PRODUCTS, INC. Inc., 1211 Webster St., Chicago. Using 


production figures based on heating | a 
erry 
»s ene aor vege 4-in. end-section of ¥4-in. dia rod, 


| mew “Hot Rod” End Heating Unit 1s 
| said to bring rod ends to 1900 F in 50 

sec, with an hourly production rate of 
| 900 rods. 








Danbury, Connecticut 


| Inspection 









For more information, turn to Reader Service Cord, Circle No. 393 
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Are you 
Rete) alate molars, 


Self- 


RU) olaterohilate 
Bearing? 


JOHNSON: GRAPHITED CAST 
BRONZE BEARINGS 
KR SERRATED TYPE 
@ Provides 40 to 45% graphite 
contact with shaft, increasing slightly with 
wear. This type is a standard stock item in 
ever 200 sizes, available from Johnson 
Distributors. Other sizes made to order. 


~ , ont ted — 






























Made to order in any | 
or produced from any of 900 


Standard Stock Size Johnson 


GP Bearings. 


OIL GROOVE TYPE 
GRAPHITED CAST 
BRONZE BEARINGS 


@ Oil grooves 
serve as recesses to hold 
graphite. Made to order in 
any size, or produced from 
any of 900 Standard Stock 
Size Johnson GP Bearings. 
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‘range of sizes. Low cost in 


is forced into drilled ‘hele 


»s JOHNSON =} 
2 Sleevg- 


JOHNSON LEBALOYL 
Self-Lubricating 
BEARINGS 

@ Produced by 
powder metallurgy—molded 
pre-cast bronze alloy—these 
bearings are impregnated 
with oil. Made to order in 
large quantities of a size. A 
large selection of straight, 
flanged and self-aligning 
sizes available from distrib- 
utor stocks. 





JOHNSON 
GRAPHITED SHEET | 
BRONZE BEARINGS 


@ Serrated type. 
Made to order in wide 


quantities. of a size. 


JOH N SON GRAPHITED BRONZE 


BEARINGS and JOHNSON LEDALOYL (Powder 
Metallurgy) BEARINGS meet such requirements. 
They were developed primarily for applications 
where lubrication is difficult or likely to be neglected. 
Where shaft speed is too slow or the temperature 
too low to sustain an oil film, use a Johnson Graphited 
Bearing, If high operating temperatures may burn 
out oils and greases, your answer may be a graphited 
bearing. They are recommended, too, where lubri- 
cants may damage goods or foods in process, where 
dripping oil cannot be tolerated, and in certain under- 
water applications. Johnson Ledaloyl Self-Lubricat- 
ing Bearings are impregnated with oil, which is 
metered to the shaft in operation, reabsorbed when 
at rest. They are especially desirable for sealed-in 
applications. Johnson Engineers will gladly help 
you select the correct sleeve bearing for the job. 
Write for full information. 


JOHNSON BRONZE COMPANY 
6° South Mill Street * New Castle, Pennsylvania 





. 


OTHER 
JOHNSON 
BEARING TYPES... 


General Purpose (GP) * Electric 
Motor (EM) * Universal Bronze 
Bars * Babbitt Metal 





For more information, turn to Reader Service Card, Circle No. 489 
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this new WELDING DESIGN MANUAL 


og Oe 3 \ \dintd 
robe owe. 
mast ond aesio™ 


eng 






ma FOR THE 
= ASKING 


PACES To assist you in your re-tooling 


problems...or to help you an- 

alyze your present welding 

ILLusy methods so that you may enjoy 

RATED maximum speed, efficiency, and 

economy in many of YOUR pro- 
duction problems... 


Giant new 4th Edition contains 62 new photographs, 
132 new drawings, 72 pages of helpful data covering 
basic and advanced welding techniques and designs 
used in fabricating and assembly. Profusely illustrated 
with application drawings; weld diagrams; tables of 
melting temperatures, strengths, corrosion factors; 
charts; alloy recommendations; etc. Convenient digest 
size. 

. This just-off-the-press book is “*must” reading for anyone 


engaged in defense production and design, and will 
certainly be time profitably spent for any production man. 


...The unbelievable savings in metal-joining which can now be yours 
through the use of “Low Temperature Welding Alloys”® discovered a 
few years ago and now used in over 78,000 industrial plants throughout 
America for more efficient metal-working production as well as for 
salvaging irreplaceable tool and machine parts. 


Over 100 different, new, EUTECTIC Low Temperature WELDING ALLOYS® and 
EUTECTOR® Fluxes are job-engineered for use on ALL metals — cast iron, alloy steels, 
aluminum, copper and nickel alloys, die castings, overlays, etc.. and may be applied with 
ALL heating methods — torch, arc, furnace, induction heating, etc. 


SEND FOR YOUR COPY TODAY! 

EUTECTIC WELDING ALLOYS CORPORATION 
172nd Street at Northern Boulevard ¢ Flushing, New York, N.Y. 
2 Te a tM at oa a a a ee 
EUTECTIC WELDING ALLOYS CORPORATION 


MM-i0 172nd St. & Northern Blvd., Flushing — New York, N. Y. 


This new manual of yours sounds like a very helpful book. Send me a FREE copy j 
with the understanding that there will be no cost or obligation now or later. 


























| Signed 
Firm 

3 Address Zone i 
City State 

aie gen ee coe die tin em ee Gen ae ee oe 


For more information, turn to Reader Service Card, Circle No. 314 


206 








New Materials 
and Equipment 





Designed with conveyor and 
hopper feed, it is said to has 
sizes of rod from \% to Ll, 
with varying number of burners to , 
the particular stock and production » 
quirements. Length of section heated ie 
be up to 4 in., and over-all length 
pieces from 6 to 24 in. 

The new unit is particularly suited fo, 
rod end upsetting. bolt heading, swaginp 
localized hardening, etc.. and it use j 
said to result in a noteworthy saving jy 
production time and cost. | 


Atmosphere Safety Unit for 
Furnaces 


Explosions in furnaces fall into tw 
categories: under one condition air in 
filtrates into a furnace or vestibule whic! 
is normally operated completely filled wit! 
a protective atmosphere; the second con- 
dition is in an open fuel fired furnace 
when the fuel gas enters the furnace 
chamber while the chamber walls are be. 
low the ignition point, and at least part 
of the burners are not firing. 

The atmosphere safety device, devel 
oped by the Ferguson Equipment Corp 
21st St. & Penn. Ave., Pittsburgh, is d 
signed to eliminate furnace explosion 
stemming from either of these conditions 


Operation 

The basic part of the unit consists of 
an electrically heated tube which is main 
tained at a temperature above that of th 
ignition point of the fuel gas or protec: 
tive atmosphere, whichever the case maj 
be. In the open fired furnace the tube 
would be installed at the top of the fur 
nace and protrude into the chamber. Any 
gas introduced or leaking into the cham- 
ber would tend to collect first at the top 
of the chamber because of the lighter 
density of the gas, and the heated tube 
would burn it in small quantities instead 
of allowing it to build up to explosive 
proportions. 

In the case of protective atmosphere 
type furnaces, the unit would be located 
in the bottom of the chamber or attached 
vestibule since any air infiltrating into 
these enclosures would tend to remain 
at the bottom until mixed with the 4t 
mosphere. The safety unit would then 
ignite the infiltrating air in small qua 
tities before enough air could gather and 
mix with the atmosphere to cause 40 
explosion during the next operation 0 
the furnace. 


MATERIALS & METHODS 






















Famous truck builder rates them best 
for ease of assembly and accessibility 


It's been a long time since the Autocar people switched from riveted 
to bolt-and-nut construction. Here's how it happened: 

Two Autocar engineers took off on a coast-to-coast run to shake the 
bugs out of a new test model. Things went well until a riveted spring 
bracket broke. It took an entire day just to chisel through the rivets be- 
cause it was hard to get at the bracket. 

From that day on, it was accessible bolt-and-nut construction exclu- 
sively for all Autocar trucks. And Autocar standardized on RB&W bolts. 
One dividend from using these rugged bolts is that Autocar can specify 
higher-strength material than is practical for riveting. Furthermore, 
tests on structures like bridges show that rivets frequently loosen. This 
doesn’t happen to bolts on Autocar frames. 

Where you want to join structural members firmly together so they’II 
stay together for good, high-strength bolting is often your best bet. 

As the leading manufacturer of all kinds of fasteners, we’re in the un- 
usual position of always being able to recommend and supply the right 
ones for all your needs. Write to RUSSELL, BURDSALL & WARD BOLT AND 
NUT COMPANY, Port Chester, N. Y. 


& W 








For the long haul... Autocar relies on RB&W bolts 





FASTER FASTENING is achieved in the Autocar plant at 
Ardmore, Pa., by using air tools like the one shown here 
to run up RB&W nuts on RB&W bolts on an Autocar 
truck frame. In addition to making tight, accessible joints, 


bolting effects substantial assembly savings. T 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Plonts at: PORT CHESTER, N. Y., CORAOPOLIS, PA., ROCK FALLS, ILL., LOS ANGELES, CALIF. Additional sales offices af: PHILADELPHIA, PITTSBURGH, 
DETROIT, CHICAGO, DALLAS, SAN FRANCISCO. Sales agents at: PORTLAND, SEATTLE. Distributors from coast to coast. 


Fer more information, turn to Reader Service Card, Circle No. 494 
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Dts the Finich 
Counts 


COMPOUNDS 
AND CHIPS ARE MADE TO GIVE YOU 
THE PROPER FINISH ECONOMICALLY 













There are other brands of materials that resemble Roto- 
Finish chips and compounds . . . but only Roto-Finish 
chips and compounds give you the extra advantage 
of continuous research by the company who originated 
the Roto-Finish processes. Roto-Finish chips and com- 
pounds are carefully manufactured so you obtain the 
best results on your specific job. To obtain the best 
results at the lowest cost . . . insist on ROTO-FINISH 
chips and compounds. 


SAVES MAN HOURS AND MONEY by 
eliminating hand finishing. 

GIVES ABSOLUTE UNIFORMITY...in any quantity. 

MAINTAINS PRECISION TOLERANCES. 

CUTS FINISHING costs as much as 80°. 

LOWERS INITIAL and MAINTENANCE costs. 


ce 





—_ ag o 
o7o- cnet, GX COMPANY 
associated with The Sturgis Products Co. P. O. Box 988 — 


3726 MILHAM ROAD, KALAMAZOO, MICH. 


Phone 3-5578 
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Safety Feature 
A control system is incorpo! 


unit, which indicates both audihi 


visually when the temperature the ; 
nition unit falls to a point dangeroy 
close to the ignition point of the Sine 
in use. For operation in unheated “Sh 


bules, the control unit has a coil curren 
relay through which the current js a 
plied to the heating element. 

Should the current draw fall below 
specified value, the relay is actuated, cay: 
ing the two pilot lights to go out a 
also an alarm horn to sound. In the even 
of the device drawing too much curren 
a circuit breaker actuates the same ala 
circuit. 


A second type control must be used 
where the unit is located in the furnag 
chamber where the operating temperature 
is high enough so that an uncontrolled 


unit would be destroyed by excessive ris 


in temperature. Control of this nnit js 
accomplished by an automatic temperatur 


control pyrometer having two indeper 
dent control points, one at the desire 


operating temperature and the other a 


the minimum temperature where it is 


sired to have the alarm functions actuat 

Both of these units have extra relay 
contacts which can be used to provide 
desired functions such as shutting down 


the furnace, etc. 





Abrasive Cloth Eliminates 
Clogging 


A new type of abrasive coated cloth 
is now available from the Bay Stale 
Abrasive Products Co., Westboro, Mass. 
Intended for all finishing jobs on either 
wood or metal the open mesh design of 
Gritcloth is said to allow the removed 


particles to flow through the cloth 
not clog the abrasive teeth. 


The company states that its new 
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ook to today's new materials 
or help in putting new 
properties into your product 








What properties would you like to add to your 
product? Flexibility ... toughness . . . chemical 
resistance ... Smarter appearance... color? 

For many manufacturers (and you may be 
one), better, faster selling, more versatile prod- 
ucts will be a reality tomorrow ... because of 
new, improved materials uncovered by Mon- 
santo research today. 

For example: Monsanto recently developed a 
new technique for molding its Opalon vinyl 
resin... Which greatly widens the range of ap- 
plications for injection molding vinyl chloride. 
Typical of the vast research daily devoted to 
plastic materials, processes and applications, this 
latest development in the injection molding of 
Opalon dry blend vinyl resin opens new design 
opportunities for manufacturers of electrical 
equipment, flexible fittings, appliances, sporting 
goods, housewares, toys and many industrial 
products. 

Perhaps you, too, have a use for Opalon—or 
another Monsanto plastic—in your present prod- 
ucts, or Ones still on the drawing board calling 
for properties possible with one of the new 
plastics. You'll find answers to many of your 
questions about these new materials in Mon- 
santo’s latest report to management. Send for 
your free copy today; the coupon is for your 
convenience. Opalon: Reg. U. 8. Pat. Off. 


MONSANTO 





SERVING INDUSTRY... WHICH SERVES MANKIND 


For more information, 
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NEW PLASTIC MATERIALS ADD 
PROPERTIES NATURE FORGOT 














For products such as automotive and refrigeration parts, sporting goods, 
toys, housewares, etc., Monsanto’s Opalon vinyl plastic delivers flexibility 
ranging from soft to semi-rigid . . . outstanding electrical properties . . . 
resistance to abrasion, moisture, oxidation, most acids, alkalies and 


common solvents ... and a wide range of color. 






FREE—REPORT 10 MANAGEMENT / 


F by ° 
MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2234 








e Springticld 2, Mass. 

@ Pleasc send me your new management report on new materials aiding design. 

@ Name & Title 4 Z aa a 
@ Company ___ . 
bad 7 


Address 











City, Zone, State 


e °e . * a * * se * * * s e* e J a 6 . * . * 


turn to Reader Service Card, Circle No. 463 
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HEVI DUTY VERTICAL 
RETORT FURNACE 


This versatile furnace may 
be used for all major 
heat treating operations. 
Multiple zone tempera- 
ture regulation and the 
positive pressure atmos- 
phere control assure uni- 
form results from heat 
to heat. Bulletin HD-646. 


HEVI DUTY ROTARY 
HEARTH FURNACE 


Designed to operate at 
temperatures up to 2500° 
F. Many of these fur- 
naces are heating jet en- 
gine parts prior to forg- 
ing. A protective atmos- 
phere prevents scale and 
the decarburization of 
high temperature alloys. 
Maximum capacity is 
1500 pounds per hour. 
Bulletin 153. 


At your service are experienced Hevi Duty Engineers able to recommend 


that exact furnace for your production system. 


HEV I 





MILWAUKEE I, 









| Dry Type Transformers 


DUTY ELECTRIC COMPANY 


Heat Treating Furnaces... Electric Exclusively 
Constant Current Regulators 


——— 





















For more information, turn to Reader Service Card, Circle No. 309 
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product can be used on both si 
or dry, flat or folded, by ma 
hand, and that tests 
cloth to possess 10 to 15 times 


have shown (; 


of most ordinary coated papers. 
It is 


now available in grit $ of 
280, 320, 360, 400, 500. and 6 en 
manufacturing facilities will soon Clud 
sizes 180, 220, and 240. Shee: sizes 


range from 314 by 4 in. to 9 by 11 jp 
with an 8 in. dia, no hole disk alg 
available. 


Electric Heating Element 


New heating elements designed and de. 
veloped for higher watt densities and for 
longer life in critical temperature appli- 
cations have been marketed by Thermel, 
Inc., 3440 W. Lake St., Chicago. 

Intended for use in injection molding 
machines, preplasticizers, heating forms 
for shell molding and other such appii- 
cations, the Thermacartridges are manv- 
factured to a close tolerance on the out 
side diameter, facilitating installation in 
a reamed hole. 

The design of the element permit 
manufacture in lengths from 1 to 12 ir 


and 4 to %% in. dia. 


New Microformer Type 
Extensometer 


A Microformer type extensometer de- 
signed to produce stress-strain diagrams 
with high strain magnification below and 
low strain magnification above the elas- 
tic limit of materials has been marketed 
by Baldwin-Lima-Hamilton Corp., Phila- 
delphia, Pa. The new Baldwin TS-M Dual 
Extensometer employs variable miniature 
transformers for transmission of strain 
variations. 

Ten strain magnifications ranging from 
5:1 to 200:1 are provided by means 0°! 
Microformers at three positions on x 
tensometer slide and horizontal arms, by 
the use of extension arms, and by the 
selection of three magnifications availale 
in the Microformer recorder. Dual m2: 
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Heat Resistant Concrete in pit furnaces 
still sound after two years hard use 





































PIT FURNACES for core and mold drying at 
Lorain Works, National Tube Division of U. S. 
Steel Corporation, were quickly and economi- 
cally made using a Lumnite-sand slag mix. 
Walls were readily cast in place around 2 rows 
of ¥%" rods. Floor slabs and division walls are 
12” thick; outside walls, 15”. 
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THESE PIT FURNACES for core and mold drying get reaches service strength in 24 hours or less. So con- 
bumped and nudged as heavy multi-ton core molds struction or repairs go fast. 
are hoisted in and out. In addition, the Lumnite : 
Concrete is subjected to heating-cooling cycles that This speed and ee ee off on Kare’ other 
damage regular concrete. But over 2 years’ contin- jobs. Make heat-resistant, erninagei or insulating 
uous service to date proves that Heat-Resistant refractory concrete (to 2600°F. service) simply by 
Concrete made with Lumnitecan take it! using a suitable aggregate and Lumnite calcium- 
; luminate cement. 
Lumnite Concrete has low volume change needed a2 ws 
to withstand periodic heating-cooling cycles and FOR CONVENIENCE — use castable refractory mixes 
thermal shock. Also there are no small units or joints of Lumnite and selected aggregates to meet specific 
de in smooth monolithic construction which could be temperature and insulation requirements. Made by 
ams loosened by either periodic heating or catching pro- manufacturers of refractories and sold by their deal- 
and jections on the huge molds. ers. For more information write: Lumnite Division, 
- Lumnite Concrete saves time and money from the Universal Atlas Cement Company (United States 
‘ila- start. One-piece walls are simply cast in place or Steel Corporation Subsidiary), 100 Park Avenue, 
ual “shot”? on by cement gun. And Lumnite Concrete New York 17, N. Y. 
ture 
rain *“* LUMNITE” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 
a MM-L-67RR 





LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 
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Before you tie up funds in costly tools and dies, 
have Milford fastener-engineers analyze your 
product assembly need ... at the design stage, 
while plans are still flexible. It will save you 
money and headaches, reduce production ex- 
pense, speed up assembly time, and aid you in 
making a better product ... perhaps at a com- 
petitive price advantage! You can put these 
savings in your pocket by sending drawings and 
detailed description of your product fastening 
problem for Milford’s scientific solution. 


Write for your copy 

of the “Milford Method 

for solving industry’s 
EST. 1919 fastening problems’. 


the mame to rivet in your memory for fasteners 


THE MILFORD RIVET & MACHINE CO. 


859 Bridgeport Avenue, Milford, Conn 
834 Illinois Ave., Aurora, Ill. 
1110 W. Rivet St., Elyria, Ohio 

30 Platt Street, Hatboro, Penna. 
721 So. Palm Ave., Alhambra, Calif 


For more information, turn to Reader Service Card, Circle No. 367 
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nification is accomplished duri 
sile test by switching manual 
to another of the Microformers 
selected value of strain Or 
reached. A _ selector switch c 
the recorder outlet receptacle 

With standard optional adapter; 
instrument can be used on wires. f 
round specimens. Wires may be 
to 0.25 in. in dia, with gage lengths , 
2, 8 or 10 in. Round specimens may }, 
of 0.25 to 2 in. in dia with 2 in - 
length. Flat specimens may be up ¢ 
in. thick, 1144 in. wide and 2-. 8. 
10-in. gage length. Elongations as gre; 
as 2 in. are measurable. 

The measuring unit assembly is sy 
ported by an adjustable arm which | 
clamped to one of the vertical column 
of the testing machine. The slide fran 
is designed to assure straight linear mov 
ment of the Microformer and core nea 
the pivots. The extensometer can be us 
with or without the arm extension 
which one of the three Microformers 
mounted. 





New Resins Toughen Molded 
Plastics 


Improved impact strength and toughness 
of molded plastic products are said to b 
the resuit of the addition of two new 
synthetic resins developed by The Good 
year Tire and Rubber Co., Akron 
Marketed under the name Plio-Tuf, the 
new resins are said to give products 
greater hardness, higher resistance to heat 
and better tensile strength. The manufac 
turer says that. products molded _ with 
Plio-Tuf will resist action of acids and 
alkalies, and will not be damaged by ‘ 
large number of staining materials. !t ' 
a white, free-flowing powder which «a0 
be made into sheets, rods or tubes )j 
calendering or extruding; it can als be 
formed into complex shapes by conve 
tional plastic molding techniques. 

Plio-Tuf resins are not resim-rudd¢ 
blends, the company states, but the} 
be plasticized with rubber to give cve 


MATERIALS & METHODS 
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How Vanadium Corporation's 
long-range expansion pro- 


gram 1s helping industry. 


CHROMIUM ALLOYS 


Vanadium Corporation’s new 
plant at Graham, West Virginia, 
has been especially equipped to 
produce—by a unique new proc- 
ess—a remarkably clean, dense 
new low carbon ferrochromium. 
This new alloy combines a normal 
silicon content with a high chro- 
mium-to-carbon ratio which en- 
ables the steelmaker to produce 
stainless steels of extremely low 
carbon content without resorting 
to modification of furnace and 
melting practices. 





The new Graham plant also pro- 
duces various alloys of ferro- 
chrome-silicon. Additional mod- 
ern facilities at Niagara Falls are 
producing increased quantities of 
high-carbon ferrochromium by 
Vanadium’s exclusive process. 
There is an ever growing demand 
for these clean, high-density 
Vancoram Alloys— particularly 
in the many applications where 
quality and economy are primary 
considerations. 








GRAINAL ALLOYS 


These are the multiple-element 
alloys developed by Vanadium 
Corporation that are now being 
used to produce annually over 
a million tons of boron steels. Re- 
placing critical and more costly 
elements with respect to harden- 
ability and other properties, 
Grainal Alloys have proved in- 
valuable not only in times of 
heavy defense production but 
also in providing low-cost, high- 
quality alloy steels for our peace- 
time economy. 


e 
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New use for Grainal Alloys: 
alleviating the problem of hot 
shortness in stainless steels. Field 
reports indicate that small addi- 
tions of Grainal improve the hot 
working characteristics of stain- 
less, thus cutting conditioning 
costs and increasing output. 


Anticipating the future demand 
for Grainal Alloys, Vanadium 
Corporation has included at its 
new plant at Cambridge, Ohio, 
additional facilities for their pro- 
duction. 


VANADIUM ALLOYS 


With government restrictions on 
the use of vanadium now lifted, 
steelmakers can once again take 
full advantage of Vancoram 
ferrovanadium. Small additions of 
this versatile, economical alloy 
often dothe work of large amounts 
of other, more expensive alloys— 
a little goes a long way. 





Vanadium Corporation has played 
an important role in helping to 
make vanadium again available 
in large commercial quantities. 
For example... 

New VCA mines in Colorado 
have substantially increased the 
production of vanadium ore in 
conjunction with western urani- 
um operations. 


Complete new facilities at the 
Cambridge, Ohio, plant will soon 
be in full operation to further 
insure a plentiful supply of high- 
est quality ferrovanadium for 


every application—from watch 


springs to giant forgings. 


More news about Vancoram 
Ferrovanadium: Available for 
many years both in bags and 
drums, ferrovanadium can now 
be furnished palletized for greater 
shipping economy and ease of 
handling. 


SILICON METAL AND ALLOYS 


Among the promising new non- 
metallic materials developed dur- 
ing World War II are the Silicone 
plastics. Their outstanding prop- 
erties include resistance to both 
high and low temperatures — 
thanks to silicon metal used in 
their manufacture. 





Vanadium Corporation’s new 
Graham plant provides the plas- 
tics industry with a dependable 
new source of silicon metal of 
highest quality. 

The new Graham plant is also 
furnishing a complete range of 
silicon metal and ferrosilicon to 
the aluminum, iron, steel, mag- 
nesium and other industries. 





RESEARCH 


Now nearing completion at the 
Cambridge plant is the new en- 
larged Research Center. This new 
center contains extensive, modern 
facilities for the further develop- 
ment of all Vancoram products— 
which also include, titanium al- 
loys, master aluminum alloys, and 
a complete range of foundry alloys 
for every application. 











Vanapium CorporATION OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. 


Producers of alloys 











For more information, turn to Reader Service Card, Circle No. 549 


metals and chemicals 


PITTSBURGH * CHICAGO « DETROIT « CLEVELAND 


PLANTS: Niagara Falls, N. Y., Graham, W. Va. 
Cambridge, Ohio 
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Insist on Hrest-O Lite 


Trade-Mark 


Deep-Drawn SHAPES and SHELLS 












for... 





Cups 
Receivers 





Pressure Vessels 
Containers 
Other Formed Parts 


Made to Your Exact Specifications 


@ In conventional or unusual contours 


Higher Quality —Longer Life 


capacity and wall thickness 
@ Longer service life at lower cost 


manufacturing skill 


mail the coupon for full information. 


30 East 42nd Street 
Offices in Other Principal Cities 


e@ With or without openings, fittings or brackets 


@ Extreme uniformity of size, weight, strength, 


e@ Backed by over 35 years of experience and 


LINDE engineers will gladly help you with your designs, 
specifications and production problems involving cold- 
drawn shells and shapes or formed metal parts. Just 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
(3 New York 17,N. Y. 


In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


Theterm"Prest-O-Lite” is a trade-mark of Union Carbide and Carbon Corporation. 








Linde Air Products Company 
30 East 42nd Street 
New York 17, N. Y. 


Please send complete information about deep-drawn shapes and shells. 


NAME 


S-49 





COMPANY 





ADDRESS 





For more information, turn to Reader Service Card, Circle No. 436 
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greater impact strength. The 


the resins make them 


molding such products as 


NOt ve 
parts, television screens, luggag: 


55“*5% plasti 


pipe, and other items which requir 
impact strength. 


hig! 


New Dry Film Lubricant 


The Everlube Co., 4435B San Fernando 
Rd., Glendale, Calif., has recently devel. 
oped a dry film lubricant which, in ad. 
dition to locking to the part, is said to 
have penetrative powers to diffuse into 
preparatory surface coatings, and in mat. 
ing surfaces creates a lap-in action which 
assures long-life lubrication. 

Green in color to aid in quality con. 
trol identification, Everlube is said t 
have high oil retention and abrasion re 
sistance properties and is unaffected by 
solvents. It can be sprayed or dipped, 
and, in some instances, brushed on. 


Triple-Purpose Cleaning Gun 


A low cost hand gun which operates 
on air pressure of 75 psi and up is now 
available for use in sand blasting, liquid 
cleaning or air cleaning of small parts 
and surfaces. The Carco gun, manufac 
tured by C. A. Roesch and Co., 1221 S$ 
Hope St., Los Angeles, has a light, dur 
able metal body; precision built valve 
and trigger assembly; and is equipped 
with a hardened steel jet and nozzle. 

The complete kit contains the gun, 
three extra hardened steel nozzles, extra 
hardened steel jet, a glass sand container 
with cap, machined brass 4ttings, a 3-{t 
rubber hose and wrench for installing 
jet. 

Some of the applications cited by the 
manufacturer for his product are: remov- 
ing paint and carbon, cleaning welds, 
cleaning corroded parts, etc. 


Compressed Air Dehumidifier 


New developments incorporated in the 
Vi-Speed compressed air dehumidifier pro- 
duced by Van Products Co., 3761 W. 
12th St., Erie, Pa., are said to imcreas¢ 
efficiency of the unit while broadening 
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R : BERYLLIUM COPPER 










) " e% , ‘ 
Beryllium Copper (BeCu in metallurgical shorthand) is a leader 








arts : 
: n the “resistance movement.” It’s uncanny the influence a few | 
is per cent of Beryllium can exert on pure copper... the added 

Ive properties the alloy has over the base metal alone. — 

"7 Beryllium Copper can be hardened by heat-treatment. It has R I V i R S I DE 

= high electrical conductivity and qualities that resist wear, ALLOYS 

tra corrosion and fatigue, making it ideal for switches and other 

. electrical applications. BeCu is truly a versatile alloy, useful in 

“A many fields. 


PHOSPHOR BRONZE = NICKEL SILVER 


Riverside Alloys are Industry’s Allies. Send for the Riverside 
‘ CUPRO NICKEL ° BERYLLIUM COPPER 


he : " , 
Handbook, the pocket-size reference and guide to alloy specifi- 


V- 


ic cations. The Riverside Metal Company, Riverside, N. J. Branches 
in all principal cities. 





Free pocket-size 
Alloy Handbook. 
Your reference 
and guide to AI- 




















loy specifications. 
2 ROD WIRE hay 8 a Write today. 
F 
¢ 
g 
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CAMBRIDGE WIRE 


MESH BELTS... 





MORMALIZE 


NITRITING (590°F,) COOLING WAXING DRYING 
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help spring producer boost output 


350% in 30% less floor space! 





110 old-fashioned hand trucks no longer needed! 15 truck operators freed 
for more productive work! Floor space requirements cut by 30% . Output 
rose from 290,000 pieces in 24 hours to 680,000 pieces in 16 hours, an hourly 
increase of 350% ! 


These were the results of this installation of a 98’ Cambridge wire mesh 
belt in a large spring producing plant. The moving belt gives continuous 
production, eliminates the need for hand trucks in transferring the work 
from one step to the next, assures uniformly processed work. 


Perhaps Cambridge wire mesh belts can help you get similar savings. 
They’re available in any metal or alloy, mesh or weave, length or width. 
They can be used under practically any conditions . . . from temperatures 
as high as 2100° F. down to sub-zero, for handling work through simple 
water rinses or highly corrosive acid sprays, for carrying small delicate parts 
or heavy, bulky loads. All-metal belt construction assures long life and 
freedom from damage. Open mesh permits free drainage of process solutions 
or free circulation of process atmospheres. 


WHY NOT CALL IN YOUR CAMBRIDGE FIELD ENGINEER? 


You can rely on his experienced advice to recommend just the right type 
of wire mesh belt for your process. Look under “Belting-Mechanical”’ in 
your classified phone book for the Cambridge office nearest you. 


widely used specifications for continuous 





heat treating. at bm Stes 
; J qgavavee \ 

FREE BELT MANUAL tells how Cambridge belts can BELTS 
be used im your industry. Also includes useful ; 
data on conveyor design, metallurgical tablesand |... dT / | 





belt specifications. Write for your copy today. —— \ | 


The Cambridge Wire Cloth Co. 


Department A 
Cambridge 10, 


Maryland 
OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


For more information, turn te Reader Service Card, Circle No. 385 
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extre f temperat 


nad itn osphi ri 
A self-adjusting nozzle, cout 
a non-clogging aspirator, is sai 


pollution 


bilize unit operation during Val 
pressures and volumes for 
moval of injurious liquids, sol 
vaporous contaminants. The bafi 
faces have been enlarged and 
tioned for greater exposure of 
nants to action of “Dryolite’’, the 
agent; to create a larger area for 
tion of heavy impurities; and for 
ter accommodation of momentar 
loads. 

“Dryolite’” the self-cleaning drying 
agent, has been compounded to cover 
greater range of line temperatures fro 
100 F to below freezing, widening th 
usability of the unit from normal bui 
ing temperatures to frigid outsid 
ditions. 


New Specimen Spinner for X-Ray 
Diffraction 


A new cylindrical specimen 

signed for use in special X-ra 
SIS work 
Research & Control Instruments D1 
North American Philips C Inc., 75 
S. Fulton Ave., Mt. Vernon, N } 


has been announced 


TH : } r > 4 
[The unit has been designed 

e the handling specimens of 

. , : 4 

size and quantity where tne pri Dd 


volves individual analysis of small 


or filaments, the use of sealed cap 
tubes, or the coated fiber method. 
The specimen holder is rotated at ap 
proximately 130 rpm by means of a pre 
cision gear assembly driven by a syn 


chronous motor that plugs into one 0! 
the 120-v, 60-cycle, single-phase recep 
tacles provided on the Norelco x-fa) 


diffraction unit. 


Gas Generator for Controlled 
Atmospheres 


The Hevi Duty Electric C Milw 
kee 1, Wis., is now marketing an ¢ 
thermic gas generator which is saic 
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Hydrogen Supply 


Basic 
Installatie”) 


Hydride 
Tank 



































: i Generator Box 8 
\-% ~ . sa i fe Quench 
= - > Tank 
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5 es ae Descaling Bath Area 
Material Being Descaled — 


Hydride /ank (Low carbon stee/ ) 
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Designed for simplicity of operation 


DU PONT SODIUM HYDRIDE 


DESCALING 


The Du Pont Sodium Hydride Descaling Process uses simple, 
compact, low-cost equipment, and is so easy to operate that 
any pickler can be trained to run it effectively —within hours. 
Yet this remarkably efficient process is the fastest, most 
thorough descaling process in operation today! Just one treat- 
ment—including 15 seconds to 20 minutes in the hydride 
bath—is all it takes to completely clean a large volume and 
variety of work. And there is positively no danger of base 
metal attack —even if work is left unattended in the hydride 
bath after the descaling action is completed. 


INVESTIGATE THIS MODERN METHOD OF DESCALING— You will 
probably find that you can improve your present descaling 
operations in many significant ways—and cut costs besides! 
Not only can you save the base metal that is pitted or etched 
away by other pickling methods, but your over-all cleaning 
procedure may be simplified. For example, sodium hydride 
descaling eliminates the need for any scale softening or break- 
ing operations. By doing away with this step alone, there is a 


DU PONT 
Sodium hydride process 
for positive descaling 


GU PONY 


"46. u. 5. Pat. orf 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


1953 : 


For more information, turn to Reader Service Card, Circle No. 531 


PROCESS 


sizable saving in time, manpower and valuable floor space. 


The flexibility of the sodium hydride process makes it 
adaptable to varied shop or production-line arrangements. 
Equipment can be manual, conveyorized or continuous— 
designed to meet your requirements. 


GET THE FACTS FROM DU PONT— the pioneer of efficient descal- 
ing with sodium hydride. Let us show you how you can use 
the Du Pont process profitably. Just get in touch with our 
nearest district office or send in the coupon below. 


DISTRICT AND SALES OFFICES: Baltimore + Boston + Charlotte + Chicago 
Cincinnati +» Cleveland + Detroit » Kansas City* * Los Angeles + New York 
Philadelphia + Pittsburgh * San Francisco. *Borada & Page, Inc. 





















/ 
i a 
E. I. du Pont de Nemours & Co. (Inc.) : 
Electrochemicals Department MM-103 
| Wilmington 98, Delaware 
Please send me more information about the Du Pont | 
| Sodium Hydride Descaling Process: advantages, applica- 
tions, equipment used. I am interested in descaling 
| | 
| Name Position | 
: Firm 
| Address | 
City State | 
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AMBLER [Xelg] PENNA. 


Technical Service Data Sheet 


Subject: HOW GRANODRAW PHOSPHATE COATING 
FACILITATES COLD EXTRUSION OF STEEL 









INTRODUCTION 


By phosphate coating steel, prior to cold working it, extrusion, drawing, and 
other forming operations are greatly improved. In fact, it is the protective zinc 
phosphate coating that makes for the successful cold deformation of steel. 


The tremendous pressures that most forming operations require produce 
extremely high frictional contact between die and metal. Without a protective 
coating, excessive galling (welding) of dies, breakage of tools, and unduly short 
die life will result. The combination of a non-metallic crystalline phosphate coating 
with an adsorbed lubricating film, possesses a low coefficient of friction while 
maintaining its stability under extremely high deforming pressures. This com- 
bination, therefore, greatly minimizes the aforementioned tool difficulties. 


THE COLD EXTRUSION OF GENERATOR FRAMES 


Cold extrusion is now being used advantageously in the manufacture of high 
production generator frames. This operation is facilitated by careful preparation 
and proper coating of the frame blank which is made from SAE 1010 open hearth 
plate steel. 


After wheelabrating to remove the scale, the blank is rolled up and then fed 
automatically through a six stage dip wheel type washing machine which cleans 
the surface and applies the coating. The frame is then fed into an extrusion press 
where the wall thickness is increased on one end and reduced 47.5 percent on the 
other end. This operation produces concentric frames of uniform thickness and 
correct dimensions. 


The Granodraw coating produces the proper surface to receive the lubricant 
by furnishing an extremely adherent film with the proper crystal size and con- 
tinuity of coating required to insure maximum adsorbsion and tenacity by the 
lubricant. The lubricant, Montgomery DF 1101, is a combination of titre alkali 
soaps and resins. It is a powder which when dissolved in water and redeposited 
on the phosphate coated work piece, produces the necessary surface for subse- 
quent operations. This film is dry and considerably less hydroscopic than similar 
coatings of the soap type. The concentrations of both the Granodraw and DF 1101 
are maintained by simple chemical analysis. 








PROTECTIVE COATING SEQUENCE 









































Stage Operation | Chemical Time Temperature 

l Load and unload 

2 Cleaning Tri-sodium 1 Min. 180° F 
phosphate 
and soda ash 

3 Water rinse 1 Min. 180° F 

4 Zinc phosphate coating “Granodraw’’* 4% Min. ys ! to 

5 Water rinse 2 Min. 180° F 

6 Lubricating H.A. ory 7 4% Min. 190° F 
lubricant DF 1161 








*i rade Mark of the American Chemical Paint Company 
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produce controlled atmosphere 
ent chemical analysis for vai 
of heat treating operations. A 
operations are bright hardeni 
lybdenum, tungsten and cobalt high-s), 
steel; annealing and normalizing: }, ‘i 


copper brazing, carburizing and car, 
nitriding; and sintering and powder me 
allurgy processes that require a redycin 


atmosphere. 

According to the manufacturer, th 
generator has been designed for e, 
nomical, safe, and simple operation. |t ; 
a package unit with air filter, air 9 
mixing machine,~gas cracking chamby 
gas cooler, control panel, and povwe, 
transformer all mounted on a structuy; 
steel base. 

The unit is available in three size 
300, 500 and 750 cu ft per hr. 





lon-Resonance Mass Spectromets 


A new mass spectrometer designed s; 
cifically to meet process instrumentatio: 
requirements in the gas, 
maceutical and chemical fields has beer 
developed by General Electric Co.'s Sp 
cial Products Section. 

The new instrument uses the most te. 
cent development in mass spectrometry 
the principle of ion resonance. In add: 
tion, a sample inlet system has been & 
signed to allow direct connection t 
stream or process line, thus allowing « 
tinuous sample introduction. Operation 
covers an approximate range of 1 to | 
mass units. 

Incorporated into the new G-E equip 
ment is a programming device which 4 
lows automatic and repetitive continuous 
scanning of the spectrum. manual scan 
ning or selection of peak or peaks of : 
given mass, and, with minor modifc 
tion, automatic monitoring of one o 
more peaks in sequence. 

In this unit, the ions are actually 
formed within the magnetic field instead 
of a separate ion chamber. Ions of a spe 
cific mass are caused to follow a spiré 
path to a collector by applying a super 
imposed, radio-frequency, — electrostatic 
field. By controlling the frequency, om!) 
ions of a definite mass-to-charge rate 
are caused to follow the spiral path wh ¢ 
all others are drawn out of the analyz 
ing region. Thus the signal received 
the collector is indicative of the quanti 
and mass of the ions present. As the fre 
quency is varied, the complete spectru™ 
is observed. 


petroleum, phar 


Components 


The spectrometer employs an an:lyz¢t 
tube which utilizes the resonance phe 


(Continued on page 222) 
For more information, Circle No. 521? 
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STAINLESS-CLAD PLATES 


stainless steel advantages 
... with carbon steel strength 
...at lower cost 


If you use stainless steel in your fabrication or construction, 
chances are you can lower your material costs substantially 
by means of Claymont Stainless-Clad Plates. 

In numerous and diversified applications, these plates are 
giving all the advantages of stainless steel, including prolonged 
resistance to the corrosive action of acids and alkalis. 

Claymont Stainless-Clad Plates are a composite of stainless 
steel permanently bonded to a carbon steel backing. Easy to 
fabricate, they will not buckle, crack or peel under the severest 
forming operations. To order, write or call Claymont 
Steel Products Department, Wickwire Spencer Steel Division, 
Claymont, Delaware. 

THE COLORADO FUcL AND IRON CORPORATION—Denver, Colorado 


PACIFIC COAST DIVISION—Oakland, California 


WICKWIRE SPENCER STEEL DIVISION—Atlanta * Boston * Buffalo * Chicago * Detroit 
New Orleans * New York * Philadelphia 


CANADIAN OFFICES: Toronto * Winnipeg * Edmonton * Vancouver 


CLAYMONT STEEL PRODUCTS 
Ch 


For more information, turn to Reader Service Card, Circle No. 491 
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is Kentanium? 


WHAT 


can it do? 


WHERE 


is it in use? 


WHAT 


forms are made? 


HOW 


can you use it? 






































HEAT-RESISTAN 








Tt. HIGH-STRE 
CEMENTED 








Chiefly titanium carbide (and small percentages of 
other refractory metal carbides), with nickel] 
“binder”. Uses neither tungsten nor cobalt. Hard- 


> 


ness: Up to 93 RA. Weight: 2 that of steel. 


Resist thermal shock, withstand oxidation and 
abrasion, retain great strength at high temperatures 
(1800°F and above). 


Successful applications include: Valves, valve seats. 
reduction crucibles, anvils for spot welding, hot 
extrusion die inserts, bushings, thermocouple pro- 
tection tubes, flame tubes, furnace tong tip¥, balls 
for hot hardness testing, nozzle vanes and blades 
lor jet engines, and many others. 


lubes, rods, bars, flats by extrusion process. More 
complex parts by machining from pressed slugs 
before sintering, extremely accurate parts by grind- 
ing to required tolerance after furnace sintering. 


This remarkable new metal, available in many 
“grades” to meet specific combinations of imposed 
conditions, can best be adapted to your high 
temperature problem by cooperative effort. Our 
engineers will be glad to discuss how you can get 
best results from Kentanium 


pment of KENNAMETAL Pre. Latrobe, Pa. 
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TITANIUM CARBIDE 
See Kentanium 
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demonstration — Nationa! 
Metal Exposition, Cleveland — Space 31) 
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a 


The output of the instrun 
read directly on a large met 
on the control panel or can b 
to additional external recordi 

ent. Provision is made 

iddition of a recorder, an autor 
puter, or process control circuit 

The unit consists of a singl 
cabinet, approximately 24 in 
in. deep, and 47 in. high. Powe 
ment is 115 v, 15 amps, 60 acts. 
A diffusion pump incorporated in | 2.—Th 
equipment requires 2 to 5 gal per hr of MR 3.—Su! 
water for cooling, and the cabinet ; minimum 
provided with a blower which supplic 4—Th 
200 cu ft of air per min for maintainin, mium nic 
the proper operating temperature 


New Metallizing Machine pe 


he Vander €é Engineering C ” ] { rs 
727 W. 7th St. Los Angeles, has n vr 
keted a new metallizing machine wit! wae 
nozzle which is said to eliminate -" Pe 
need for manual adjustment by the anaes: 
erator and assure an even flow of - 
the surface being llized — 
The b gs f : 
$ nb g 
~ be & £cal align , . 
e€ gas mixing yer is built tas 
c t] mbustion 
g backf 
L - _ 
s lightweig sy 
| 
W 
ncet 
i Dall obtain 


New Nickel Plating Process 


A new bright-nickel process has been 
developed by Hanson-Van Winkle-Muar- 
ning Co., Matawan, N.J., which is said 
to be cheaper and easier to control thao 
other commercial bright-nickel processes 

Equipment suitable for a Watts nickel 
bath is required and ordinary auxiliaf 
equipment may be used. Filtration may be 
either periodic or continuous; ventilation 
is not required and heat demands are 
said to be 259% lower 

The company claims that the Nickel 
Lume process produces deposits which 
approach the whiteness of cobalt-n kel 





deposits, well-leveled surfaces, low 
<for more information, Circle No. 483 
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ew Materials MUELLER BRASS CO... 
and Equipment | § 


crt - rhtr sce ( 
1 ) igntness. 


sities may be varied from 5 fo f i nM S 
70 amps per sq ft. | j 

luction tests, Nickel-Lume is | 

vercoming the following limi- | 

present organic-type nickel proc- | 





BS BRASS- BRONZE 
Jo batch purification treatment is 
ed under good operating conditions 
he addition agent in the process 
t break down into harmful prod- 


2—Thin deposits are bright. 

Surface preparation is held to a 

minimum. 

4—The process uses regular non-pre- 
mium nickel anodes. 





\ 
> Nonmetallic Rust Inhibitor 


A new rust inhibiting oil additive for 





e protection of ferrous surfaces is now id 
available in commercial quantities from eg 
Atlas Powder Co., Wilmington, Del. Iden- FORGED TO 

tified as Atpet 100, the new inhibitor is 

sorbitan mono 


fatty acid ester some- 
what similar 





to the Atlas Co.’s Span 80, 


PERFECTION 
1 to be a substantial improve- 


i@ rreedom frol 
er undesirable effects 

residue ountered with 
inhibitors containing th 


lk 


| 
sul- | 


salts ot 


ni 
Ail 


tals as sodium, calcium or bariun 
pany states that aboratory tests 
nsiderably improved and unifor 
tion over other earlier inhibitors 
standard humidity cabinet test, it 


withstood 634 hr of exposure at 1% 


PRECISION 
MACHINED 
TO YOUR 

SPECIFICATIONS 


ncentration in oil, nearly double that 
obtainable with earlier inhibitors. 





IT’S YOURS! 





~ forgings 
® brass 
* bronze 


¢ aluminum 
MANUAL. WRITE TODAY > 


NEW 32-PAGE 
FORGINGS ENGINEERING 


For more information, Circle No. 304—> 


MUELLER BRASS CO. 


PORT HURON 





MICHIGAN 








For UNEQUALLED precision 








CONTOUR MEASURING 
PROJECTOR 


Save time, money, and materials by 
spotting inaccuracies quickly and 
simply . . . with highest-precision 
measurements. You get angular 
measurements to — 1 minute of arc 
with a protractor screen, and direct 
linear measurements to + .0001” 
over a range of 4” by 6” with the 
cross slide stage. Dimensions, angles 
and profiles of production-run parts 
can be compared directly with a 
traced outline of the projected 
image of the master part, or with 
a scale drawing superimposed on 
the screen. Write for Catalog D-27. 


...industry’s 


UNEQUALLED standard 


TOOLMAKERS’ 
MICROSCOPE 


This sturdy microscope gives you 
one inch linear measurements to 
+ .0001” and angular measure- 
ments (with protractor eyepiece) 
to = 1 minute of arc. Operation 
is extremely simple and fast. 
Opaque and transparent objects 
of any contour can be measured. 


Write for Catalog D-22. 


















in measurement, assembly, inspection... 








STEREOMICROSCOPES 


The finest optical system ever pro- 
duced for stereoscopic work as- 
sures you precision accuracy in 
small parts assembly operations 
and in inspection of tools and 
finished parts. You get clear, 
sharp, three-dimensional images, 
and a wider area of focus than 
ever before. The magnified image 
is erect and unreversed, for easier 
interpretation by the average 
user. These sturdy, dustproof 
microscopes are extensively used 
in industry, either alone or in- 
corporated into machine tools. 
Write for Catalog D-15. 
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BAUSCH & LOMB CENTENNIAL 79322 St. Paul St., 


for complete information on these ef- 
ficient optical aids. You may be paying 
many times over their moderate cost && 
in lost time and rejects. Bausch & Lomb Optical Co., && 


Rochester 2, N. Y. 


she 


WATT Lomb (ally (onto instruments 


For more information, turn to Reader Service Card, Circle No. 440 
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* MATERIALS 
ENGINEERS 

° DESIGNERS 

* ENGINEERS 


Reprints Available 


Complete your file of manuals 
covering materials, fabricated 
parts and processes. MATE. 
RIALS & METHODS has pub. 
lished 60 of these outstanding 
manuals during the last five 
years. The supply of many has 
been exhausted, but the follow. 
ing subjects are available: 


64 Mechanical Finishing of Metals—for 
Decorative Purposes 

65 Welding Electrodes and Rods — for 
Ferrous & Nonferrous Metals 

67 Nondestructive Testing of Engineering 
Materials and Parts 

68 Glass as an Engineering Material 

69 Cleaning and Finishing Sratniess Steels 

70 Compression Molded Plastic Parts 

71 Wrought Aluminum Alloys 

72 How to Overcome Materials Shortages 
in Product Design and Manufacture 

73 Die Castings 

74 Wrought Phosphor Bronzes 

75 Salt Baths for Metal Treating 

76 Cold-Headed Parts 

77 Titanium, Zirconium, Molybdenum, 
Etc. as Engineering Matrials 

79 Plastics as Alternate Materials 

80 How to Select Brazing & Soldering 
Materials 

81 Carbon & Graphite Materials & Parts 

82 Titanium and its Alloys 

83 Electroplated Coatings on the Light 
Metals 

84 Cold Forming Stainless Stee! Parts 

85 Tool Steels 

86 Carbon and Low Alloy Steel Castings 

87 Carburizing of Steels 

88 Welded and Brazed Parts 

89 Aluminum Bronze 

91 Glass-Reinforced Plastics 

92 Malleable Iron Castings 

93 Magnetic Materials 

94 Welding the Stainless Steels 

95 Rubber Parts 

96 Selecting Protective 
Metals 

97 Wood and Wood-Base Materials 

98 Surface Hardening of Steels and Irons 


Inexpensive 

The above manual reprints are 
available at a cost of only 25¢ 
per copy for a short time only 
since supplies are dwindling 
rapidly. 


Order Now 


Return the handy coupon below 
to secure your copies. Circle 
the numbers in which you are 
interested and send 25¢ for 
each copy ordered. Hurry! 


Coatings for 
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MATERIALS & METHODS 
330 West 42nd Street 
New York 36, WN. Y. 


Please send me............ copies each of 


the following manual reprints: 


64 65 67 BCC Css 
74 #7 7% 7 #7 «%S Bt 82 83 
en) a) ee / ee 


8 85 8 87 
S.S@ 2. a 


Send to: 


Name 


Street 
City 














MATERIALS & 





METHODS 









wT wae Fs 












































factor in the tried and pro 
EASY-FLO and SIL-FOS low-tem- 
perature silver alloy brazing formula 
that gives you any brazing produc- 
tion you want at surprisingly low 
™ cost. It’s a simple abc formula... 
where a = assembling parts with 
EASY-FLO or SIL-FOS preplaced at 
the joints...b = using a fast heat- 
ing method such as oxyacetylene 
torch, furnace, electrical induction, 


Two TYPICAL EXAMPLES 











INSECTICIDE 
BOMB 
Steel shell 
stampings and 
copper vapor 
tube joined 
with rings of 
EASY-FLO 
preplaced. Two 
girls turn out 
120 bombs per 

hour. 
















gas-air burpeser€tc....c — devising 
uction set-up that keeps assem- 
blies moving steadily to and through 
the heating station. This formula 
eliminates the human element from 
the actual brazing. It assures fast, 
reliable production with unskilled 
labor. 


EASY-FLO and SIL-FOS are avail- 
able in rings, washers, shims and 
other preformed shapes to suit spe- 
cific joint requirements. 


NAVY BUZZER 
CASE COVER 

8 posts and gasket 
brazed to cover 
with EASY-FLO 
wire rings preplaced. %& 
Assemblies go thru 
furnace 1500 a day. 









The WHERE, WHY and HOW 
of Silver Alloy Brazing 


If you're interested in metal joining, you'll 
get a lot of useful information in the free 
printed matter below. Write for one or all 
today. 


BULLETIN 20 


Gives full details about 
low-temperature silver alloy 
brazing with EASY-FLO 
and SIL-FOS — plus valu- 
able information on joint 
design and fast heating and 
brazing production. 





TORCH BRAZING 
INSTRUCTIONS 


Tells how to prepare parts 
for torch brazing with 
EASY-FLO and SIL-FOS 
and how to use gas torches 
for proper heating and 
flowing the alloys. 


BULLETIN 14 


Covers the quick, low-cost 
way to make broken 
broaches, drills, taps, band 
saws and cutting tools of 
all kinds, good as new with 
EASY-FLO. 


BULLETIN 17 


Gives complete step-by-step 
instructions for brazing pipe 
and tubing to fittings with 
EASY-FLO and SIL- FOS. 
It covers making vertical 
up, down and horizontal 
joints. 


BULLETIN TI-A 


Covers the brazing of car- 
bide tips to lathe tools, mill- 
ing cutters and other tools 
and parts with the alloy 
EASY-FLO No. 3 using 
various heating methods. 


TECHNICAL 
BULLETINS 





A BRAZING PRODUCTION EXPERT IS AT YOUR CALL 
Without obligation one of our field engineers will call and 
tell you if, where and how you can use the preplacement 
formula to advantage. Write and say when. FOR FULL 
FACTS IN PRINT write for a copy of BULLETIN 20... 


Rl HANDY & HARMAN 


< “) 
4 + 
* oY, 


Contain the results of re- 
search into all phases of sil- 
ver alloy brazing. Write and 
ask us to put your name on 
the Technical Bulletin mail- 
ing list. 















OFFICES ono PLANTS 


BRIDGEPORT, CONN 
PROVIDENCE. #1 
CHICAGO, ILL. 
CLEVELAND, OnIO 
DETROIT, MICH 

10S ANGELES, CAL 
TORONTO, CANADA 
MONTREAL, CANADA 








DISTRIBUTORS COAST TO COAST 
Wherever you are there's a specially quali- 
fied EASY-FLO and SIL-FOS distributor 
handy—ready to supply the alloys promptly 
—and to help you get full benefit of their 
remarkable speed and economy in joining 
metals. For the name and address of the 
nearest one write for the Handy & Harman 
Distributor List. 












General Offices: 82 Fulton $t., New York 38, N.Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 


AT THE METAL SHOW 


E 








For more information, turn to Reader Service Card, Circle No. 469 
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about a prime 
source for 


CUSTOM ALUMINUM 
EXTRUSIONS 

1 and ROLL FORMED 
SHAPES 












t 


to handle the largest 
job. We have the know- 
how and the most modern 
production equipment in 
the world for producing 
custom aluminum extru- 
sions and roll formed 
shapes...also T4, TS heat 
treating equipment. 












: 


to handle even modest assign- 
ments with the care and indi- 
vidual attention you want them to have. 





We’re alert 
/ 4/ 
»\o 3 enough 
o> G to meet delivery dates 
iu promptly realizing that 
gf SERVICE is part of our job. 
It’s one big reason why 


our customer lists grows 
\ every day. ‘ 


Try us and see if you don't like 
the way we serve you— phone 
MU 6-2595 to discuss your par- 
ticular requirements ...or write 


R. D. Werner Company, Inc. Dept. 1-3 
295 Fifth Ave., New York 16, N. Y 







{ ALUMINUM 


Custom Extrusion and Roll Forming 


Aluminum or Stainless Steel 


For more information, Circle No. 366 
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A cabinet molding being removed at the end of the mold cycle. 





Compression Molded Phenolics § 
Used for Large TV Cabinets | 


by KENNETH ROSE, Mid-Western Editor, Materials & Methods 


Plastic moldings are steadily increasing in size to meet the 
demands of industry. For TV cabinets, they have proved fo be 
competitive with steel and wood. 


@ THE USE OF compression mold- such molded pieces. 

ing for plastics is limited to pieces The most recent challenge to com- 
of relatively small size by the prac- pression molders has been that of 
tical considerations of force to be the cabinets for two models of a 21 
exerted by the press, and the size of in. Motorola television receiver. The 


molds and other parts needed to two moldings are among the largest 
contain the piece and resist molding one-piece moldings ever produced 
pressure. However, with the ever in phenolics, requiring a charge of 


increasing knowledge of plastic ma- 291/, Ib of material for each cabinet. 
terials and their properties, the de- The company decided to utilize p!as- 
mands of industry have made neces- _tic moldings in these receivers {of 
Sary a steady increase in the size of (Continued on page 228) 
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CHASE 


free-cutting 
brass tod 






means 













longer life 


for your tools 


Chase Free-Cutting Brass rod yields short chips as it is machined. 
The result is much easier cutting, longer tool life. Products 
produced are smoother, cleaner-surfaced, less expensive to buff or 
polish before lacquering, enameling or plating. 


Fine quality Chase rod and drawn bar are available in a wide 
variety of free-cutting copper alloys. They are always uniform so 
that repeat orders have the same cutting characteristics. 


For rod and bar, for finer products at lower unit cost, 
call the Chase warehouse nearest you. 


( h d S Cs BRASS PA ¢o POER The Nation’s a for Brass & ore 


Albany * Kansas City, Mo. New York 

WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Atleats — Les Angeles Philadeiphi oe Lea 
Baltimore Oenver~ Milwaukee Pittsburgh Waterbury 
Boston Oetrort Minneapolis Providence 
Chicago Houstea Newark Rochester + (‘sales 


Cincinnati Indianapolis New Orieans St. Lous office onty) 






For more information, turn to Reader Service Card, Circle No. 362 


1953 ; 227 





OCTOBER, 






































STAR - 


Custom 
Porcelain 


Specialties - 


wherever your 

applications 
call for 

Resistance to 

¢ ELECTRICITY 

* HIGH TEM- 
PERATURE 

* MOISTURE 

* THERMAL 
SHOCK 

* CHEMICALS 


* 
THERMOLAIN 


An excellent example 
of end usage is de- 
scribed at the right. 


VITROLAIN 
Strong, dense, low 


porosity porcelain 
with superior dielec- 


tric and mechanical — 


strength. 
LAVOLAIN 


Steatite — strong, 





INSULATION 


Hord, stoneware 

outstanding thermal 

and | prop- 
erties. : 











For more information, turn to Reader Service Card, Circle No. 486 
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Ceramic Parts 
like these .. FAST 





Automatic rotary presses operate day in 
and day out to turn out small porcelain 


pieces in astronomical numbers. This is 
typical of the volume and economical pro- 
duction facilities at STAR which help to 
reduce your costs... and to maintain 
your tight production schedules on assem- 
blies involving the use of porcelain parts, 


PORCELAIN COMPANY 


39 Muirhead Avenue «+ Trenton 9, N. J. 





On Equipment like this VU 









Compression Molded Phenolic, 





continued from Page 224 


fy ; om. 
Li ; H 
iv ’ ; ¥ ¥ 
Pe ct : 
. } Pll | 


a 

io 
. ¥ 
\ 
~ 


q 
i 





One-piece mold cavity block made of spe. 
cial analysis chromium molybdenum stee! 
for molding cabinets. 


several reasons: inherent beauty of 
the material, electrical insulatior 
properties, durability under rough 
use, strength of the thick-section 
molding, and moisture and warp te. 
sistance of the phenolic material 


Special Molds Used 


For the steel molds, designed com- 
pletely by the engineers of Chicago 
Molded Products Corp. for use on 
their heavy presses, a special analy- 
sis chromium molybdenum _ alloy 
called CSM2 Plastic Mold Steel, pro- 
duced by Crucible Steel Co. of Amer 
ica was chosen because of its con- 
sistently high quality and its ability 
to take on a high finish. The molded 
plastic piece receives its finish from 
the finish of the mold, and any 
irregularity or defect in the working 
surface will be reproduced on every 
piece formed in the mold. 

The mold cavity block required 4 
forging weighing approximately 
13,900 Ib, with rough machined di- 
mensions of 40 by 28 by 43 in. 
Machining down of the original cast 
ingot to readiness for final polish- 
ing reduced the weight of the piece 
to about 10,500 Ib. In addition to 
the mold cavity, the plunger which 
forms the male portion of the mold 
set was produced of similar material. 
Cavity and plunger together weighed 
about 18,000 lb, which is probably 
the largest single mold ever used 
for compression molding of plastics. 

There are two of these molds, 
both placed on the 130 ton press at 
the same time for high production 
of the TV cabinets. A grill in one 
side of the cabinet is molded in 
place by using retractible steel cores, 

(Continued om page 230) 
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For further information on ESNA self-locking fasteners, 


mail the coupon below. 


IAC Sf0p nuts EO 


Here are ten typical fastening problems. One device, the 

ELASTIC STOP nut, solves them all—without additional parts 

or operations. Deliberately undersized in relation to bolt diameter, 
the red elastic collar grips the bolt with a perfect fit, exerting 

a continuing self-locking pressure against the threads, and 

holding the nut securely in place at any point on the bolt. It also 
provides a tight seal against the bolt threads, which prevents 
seepage and wear-producing axial play. And because the bolt threads 
are protected against moisture from without, the nuts are 

not “frozen” to the bolt by corrosion. 


ELASTIC STOP nuts stay tight, right where you put them, in spite of 
vibration and stress reversals. Yet they are not jammed in place, and can be 
‘ removed with a wrench and reused many times. 


types of problems 
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Wherever a vibra- On all electrical ter- For uniform. and Ff 
tion or impact proof 
bolted connection is 








desired. 
LOCATED i 
ANYWHERE a ee 
ON THE | 

: Spring-mounted con- On moke-and-break For bolted connections For 

BOLT nections or dynamic adjustment studs — requiring predetermined 

; fg ON Be where nut where accurate con- play. 

put yet be fact gaps are re- or down. 
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For more information, turn to Reader Service Card, Circle No. 465 
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To seal bolt 
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Dept. N40-1061, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 
Please send the following free fastening information 


( Elastic Stop nut bulletin [) Here is a drawing of our product. What self- 











| 

I 

| 

| 

. [CD Rolipin bulletin locking fastener would you suggest? 
| Name Title 

Firm 

| Street 

1 ity Zone__State 



















































PRODUCERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 


PRECISION 


INVESTMENT 
CASTINGS 


BE SURE TO SPECIFY 











MISCO PRECISION CASTINGS 


@ ELIMINATE EXPENSIVE MACHINING OPERATIONS 


@ PERMIT LARGE QUANTITY PRODUCTION IN MATERIALS DIFFI- 
CULT OR IMPOSSIBLE TO MACHINE 


@ MAKE POSSIBLE REPRODUCTION OF INTRICATE SHAPES 
AND DESIGN IN FINE DETAIL 


@ MAINTAIN DIMENSIONAL ACCURACY DOWN TO PLUS OR 
MINUS .005 PER LINEAR INCH 


@ ACHIEVE 70 TO 80 MICROINCH SURFACE FINISH 


[ PIONEERS IN CARBON l 
. STAINLESS AND HIGH-TEMPERATURE 
T PRECISION CASTINGS I 


ew Spewstin Cust Company 


PLANTS AT: DETROIT AND WHITEHALL, MICHIGAN 
OFFICES IN PRINCIPAL CITIES 
TELEPHONE: WHITEHALL 2-1515 





For more information, turn to Reader Service Card, Circle No. 445 
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Two 21 in. television cabinets are molded 


in each cycle. 


withdrawn at right angles to the linc 
of travel of the mold plunger. The 
wall thickness of the cabinet js 
about 14 in. with some sections 
slightly heavier. 


How It’s Done 


In preparation for the molding 
cycle, brick-shaped preforms of the 
wood flour filled phenolic molding 
compound used, are preheated in two 
high frequency heating units of 15 
kw each. The mold is heated to 
350 F by steam, and is held at that 
temperature throughout the run. A 
charge of about 22 preforms total 
ling about 2914, lb, is placed in 
each mold cavity, making the charge 
59 Ib per cycle. The plungers move 
down to close the molds, and full 
pressure is applied. When the plun 
gers are raised and the retractible 
cores withdrawn, the finished cabinet 
moldings are removed from the 
press. The complete cycle requires 
about 3 min. In each cabinet, the 
opening for the screen is formed at 
the bottom of the mold cavity by 
the action of the plunger against the 
bottom plate of the mold. A small 
amount of flash around the top ol 
the molded piece is removed by the 
pressman with a file. 

Only one machining operation is 
required to finish the cabinet. A 
pattern of ventilating holes and 
screw holes for attaching the chas- 
sis are drilled in the bottom of the 
cabinet with a multiple-spindle drill 
press. 

The investment in molds makes 
the initial cost of the molded tele- 
vision cabinet high, but quality of 
the product and the quantity produc- 
tion possible make it competitive 
with steel or wood cabinets. 
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PARTS LIKE THESE 





are produced better ...at lower cost 


éy ALLIED’S COLD FORGING METHODS 


Shown at the right in actual size is 


one of the many cold forged parts 
being produced by Allied. 

By no other method could this par- 
ticular part, or any of the other parts 
illustrated above, be manufactured as 
economically as by cold forging. How- 
ever, to produce such parts requires 
ingenious engineering and production 
methods ... and it is at Allied where 


Other rpéllied Products 


HARDENED AND PRECISION GROUND PARTS 
SHEET METAL DIES PRODUCED IN IRON, 
ALLITE (ZINC ALLOY) AND PLASTIC e R-B 
INTERCHANGEABLE PUNCHES AND DIES 


* . 
.° Pn 
. 7 




















12663 BURT ROAD ° DETROIT 23, MICH. 


PLANT 3 PLANT 4 
Hillsdale, Mich. Hillsdale, 


PLANT 1 PLANT 2 
Detroit, Mich. Detroit, Mich. 
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you will find the best examples of cold 
forging ingenuity at work. 

If you have need for parts similar to 
these ... if you require tolerances as 
close as may be required for most 
machined parts... if you want maxi- 
mum strength and durability in the 
parts produced ... it will pay you to 
investigate what Allied can do for you. 
Send your part prints for quotation. 


STANDARD HEXAGON 
HEAD CAP SCREWS 


Also produced by Allied are 
standard hexagon head cap 
screws. They are of uniformly 
high quality and are priced 
competitively. Your inquiry 
will receive prompt atten- 
tion. 









For more information, turn to Reader Service Card, Circle No. 420 





























Proof of WAKEFIELD Performance 


NO. 2 OF A SERIES 






Thayer Inc., of Gardner, 
Massachusetts, one of 
America’s leading manu- 
facturers of Baby Carriages 
has been using Wakefield 
Woodex No. 6 Bearings on 
their baby carriage wheels 
for many years without 
a single bearing failure. 
This bearing is self-oiling and is 
“squeek proof” — a fact featured in’ 
all Thayer national and trade 
| advertising. : 

For years, the Wakefield Bearing Corporation has produced all types of oilless 
and self lubricating bearings, bushings and machine parts. In addition, Wakefield 

holds an enviable reputation for quality and reliability in the production of all 


types of Special Textile Bearings and Parts including wood bearings, white wood 
turnings, swifts and swift parts and textile loom sheaves. ch! 


If you have a special problem our experienced research. development and 
engineering staffs are available for consultation without obligation. 


Our diversified and lengthy experience in the field makes Wakefield a name on 
which you can rely with utmost confidence to fill your requirements. Complete 


catalog information will be sent on request 
BEARING 
ee ORR Sa 


29-99 FOUNDRY STREET _ 
WAKEFIELD, MASS. 


‘In Canada: WAKEFIELD BEARINGS OF CANADA, Limited, 55 Si. James St., West, Montreal, Com, — 









For more informatien, turn te Reeder Service Cerd, Circe Ne. 477 
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Metals Market... 
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the first time since the m; 
strike, but the 88.7% capaci 
tion was mostly attributable to 9, 
major mill strike, the labor day h 
day and the remarkable heat w, 
that immortalized the week befo, 
labor day. 

The general picture for steel looks 
better from the buyer's standpoint 
than it has in a long time. There 
less panic buying, the inventory si 
ation is normalizing, and buyers a 
getting more and more leeway t 
give orders a lot of consideration and 
make sure they get exactly what the 
want. 

While 1953 steel production maj 
not top 1951 records by much if it 
tops them at all after last half yea 
production figures are in, it will | 
a record year for delivering the kind § 
of steel that buyers want directl) 
from mill sources. 





Copper 


Copper is in adequate supply. Mos: 
buyers seem to feel that the price \s 
too high and that a combination o! J al 
pressures will cause it to drop. Cop 
per suppliers, of course, don't shar: 
the view of the buyers and are loat! 
to give in to the resistance. Most 01 
the eyes in the copper industry arc 
on the international situation, where 
there has been more action than | 
reflected in the price picture of th 
last few months. 

The English Government got ou! 
of the copper business to some exten! 
by putting it back into the private 
hands of the free market, but kept 
a motherly watch over the price bj 
sitting tight on its immense stockpile 
Few buyers rushed in when the price 
failed to decline as expected. 

Despite Chile’s tentative overtures 
and false starts toward selling het 
65,000 ton surplus to iron curtain 
countries, the U. S. Government fe 
fused to bite at the 351/4¢ price lg 
that Chile put on her surplus coppé! 
as the minimum cost for getting het 
production back to world market 
prices. Slow bargaining finally con- 
vinced the Chilean government that 
it would have to sell at world prices, 
but as the U. S. prepared to buy the 
Chilean metal for stockpiling, a nue 
and cry arose from the domestic 11 
dustry calling for government pur 
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Visit us at Booth 241, National Metal Show, Cleveland, Ohio, October 19-23 
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S any time, any place... 
REX HIGH SPEED STEEL &s always the same, too 


You get the same outstanding performance from every Rex 
product no matter where or when you buy it. That’s because 
every heat of Crucible Rex High Speed Steel is given a care- 
ful metallurgical laboratory examination to insure that each 
piece meets Crucible’s high standard of uniformity. 


And its high cutting efficiency, uniform hardening response, 

and combination of maximum red hardness and toughness 

ribetess Wet Wars Seem SPECIFY make Rex High Speed Steel the standard choice in impor- 
er To tant shops throughout the country. 


Chro-Mow® | YOUR TOOL STEELS 


Rex® High Speed Steels 


* 2] _ va 


Sanderson Carbon Tool Steels When you need high speed steels specify REX. They are 
Ketos® BY readily available from all Crucible warehouses and lead- 
AirKool Die Steel ing distributors everywhere. 
: Airdi® 150 THESE § , 

; Nu-Die V Die Casting Steel WRITE TODAY for the unique Crucible Tool Steel 
| CSM 2 Mold Steel BRAND NAMES Selector, 9” diameter, in 3 colors — a twist of the dial 
La Belle® Silicon #2 tells you which tool steel is best for your application. 
Atha Pneu Address your request to Crucible Steel Company of 





| America, Dept. MM, Oliver Building, Pittsburgh 22, Pa. 





first name in special purpose steels 


53 years of Foe | stecbmabing TOOL STEELS 


UCIBLE STEEL COMPANY OF AMERICA + TOOL STEEL SALES + SYRACUSE, N. Y. 







For more information, turn to Reader Service Card, Circle No. 455 





. 


OCTOBER, 1953 233 
















































News Digest 








| chase of U. S. surpluses, too 
By and large, it appears tl 
| 1s more copper being produ 
is needed, and copper pri 
some serious depressing in 
Even with Chilean production off 4 
market, there has been more tha, 
enough copper from U. S. and fy. 
ropean users from domestic source 
and from sharply increased imports 
| from Rhodesia, Belgian Congo, Y, 
! La goslavia, Canada, Turkey and Ay 
tralia. Adding Chile’s 35,000 tons per 


Save cs 6 Machining Costs month could easily speed a price de 


cline. From the ‘long range view. 
a e 7 W smart buyers will get what they need 

ateria aste for the present from inventories and 
small purchases and wait for cheaper 


Unnecessary Operations metal for future use. 





Aluminum 


Conflicting announcements from 
government agencies clouded the alu. 
minum picture early in the fall, par- 
ticularly an ODM bulletin simultane. 
ously announcing that the government 
would take a record amount of alu- 
minum for stockpiling and that more 
would be available for civilian use 
Hoots from the aluminum producers 
brought a government hedge that 
more would be available for civilian 
use /f there were no water shortage 
in the Northwest. A ten percent re- 
duction in aluminum orders for arm- 
ament in the fourth quarter will be 


Excellent machinability, 
ductility and toughness, versatile 
castability, and high resistance 
to corrosion make malleable iron 

the most economical and 
useful material available to 


manufacturers today. 





If you are not using malleable 


iron’s remarkable properties it 


' will pay you to call a malleable This hydraulic press valve offset by the increased stockpiling, 
was formerly made as a so supply of the light metal is not 
foundry and go over your steel forging. Changing to expected to improve in the immediate 

products with their engineers. a malleable iron casting future. 


; : , ith all holes i, drill- 
Skilled in casting design, they eee ree ee me ee 
ing and counter boring Nickel 


will show you how to save money were eliminated resulting in 


The last of the major metals to be 
removed from government allocation, 
nickel will be in short supply almost 


and improve your products a saving of 80% in ma- 


chining costs and 25% 


with Malleable Iron Castings. 


—_—— 
es ean er eee 





oe aS indefinitely. Mills reported 18:8 stain- 

less steel bars were building up in 

inventory due to end use restrictions, 

but that was the only surplus in sight. 

Send for “Malleable Iron Facts’, useful information on The automobile industry has been 
malleable iron properties and uses. Just write to anxiously awaiting decontrol and re- 
Malleable Founders Society, Union Commerce Building, laxation of requirements limiting the 
Cleveland 14, Ohio. underlayer in chromium plating. But 


no matter how you slice the nickel 
pie, there won't be enough to 8° 
around for everyone. Even with 4 
stretchout of aircraft production and 
stockpiling, a lot of users will not be 
able to get the nickel they want. 

One bright spot in the nickel sup- 
ply situation is a new government 
contract with Inco of Canada calling — 
for additional deliveries of 120 mil- 


1800 Union Commerce Building Cleveland 14, Ohio lion pounds of nickel over the next 
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3 REASONS FOR TIN PLATING YOUR PRODUCTS 


¢ 

























USES LESS TIN PROCESS IS FASTER, 
than HOT DIPPING MORE ECONOMICAL 


FULL COVERAGE, 
PRECISE CONTROL 





“ Approximately 60% less Iron, steel, brass, copper and Ample plating is assured 
tin is used in Electro- other metallic surfaces can even in deep and odd 
tinning than in the Hot be coated much more quickly shaped locations. Deposit 
Dipping method — yet —although equipment needed thickness and quality can 


the finish produced is is simpler, less costly than be accurately and easily 






superior. older plating methods. gaged. 


ee ee 
- - 


Investigate NOW 


Electrotinning may be 
the most efficient means 
of plating to protect 
and enhance your prod- 
uct. Check and see — 
M&T will gladly pro- 
vide technical assistance. 










METAL & THERMIT CORPORATION 


Chemical Division 
100 EAST 42nd STREET, NEW YORK 17, NWN. Y. 





DETINNING e THERMIT WELDING ¢ METALS & ALLOYS 





ARC WELDING — Materials and Equipment ° CHEMICALS and ANODES for Electroplating 
CERAMIC OPACIFIERS © STABILIZERS for Plastics «© TIN, ANTIMONY and ZIRCONIUM CHEMICALS 
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3% DAYS 


"PUTTIN-ON-TOOL’ 


saves leading press manufacturer *2100 
on spur gears 


The bore diameter of flame-hardened 
precision gears like the one above used 
to be a costly problem for R. Hoe & Co., 
Inc., one of the leading manufacturers of 
large newspaper presses. 

Constant orders for this particular gear, 
each specifying the bore diameter to ex- 
tremely close tolerances, had to be met. 
Since manufacturing costs exceed $26.00 
per gear, neither making up specials—nor 
annealing, reboring, and rehardening— 
was an economical solution. What HOE 
needed was a “puttin’-on-tool.” 

That’s exactly what they have in their 
new Chromaster Industrial Chrome Plat- 
ing Unit, which they use to adjust the 
bore diameter of stock gears to specifica- 
tion. Recently in a 3% day period they 





Industrial Chrome Plating Units 
20, 50, 250, 500 and 1000 amp. units 


were able to plate 81 of these gears with 
chrome deposits ranging from .0002” to 
.005” at a saving of $2100. 

Chromaster can save you money, too. 
Write us. 





CHROMASTER SALVAGES undersized parts, 
worn tools and gages right in your own 
shop. It’s so simple to operate that no pre- 
vious plating experience is needed. The 
chemically stable plating solution is de- 
posited at a rate of .002” per hour for a 
cost of 7 mils per sq. in. One of six models 
will meet the requirements of every shop. 








ee TITLE 








Ward Leonard Electric Co. COMPANY 
oe —— Division 
1 out treet, E 
Mount Vernon, N. Y. _—_ 
Please send me informa- ADDRESS 
tion on industrial chrome 
plating with CHROMASTER. 9 


For more information, turn to Reader Service Card, Circle No. 527 
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five years from recently 

new facilities in the Sudbury 

The ODM predicted a 
‘with this new contract we c: 

to look forward to the time whe, 
there will be enough nickel to me, 
all demands’. Nickel short indys- 
can only wonder when. 

Tin 

The tin supply picture is somewhat 
clouded by the inevitable interna. 
tional politicing that surrounds th. 
market of the imported metal. Some 
reliable trends are emerging, hoy 
ever. The general decline in tip 
prices from a March high of $1.21 
to a rather steady 81¢ does not shoy 
many signs of climbing back to the 
scare level prices. 

The Malayan Tin Bureau warns 
that the Malay states economy is ap 
proaching a crisis due to reduced 
income from the depressed tin prices 
It advises, too, that “‘wasteful’” min 
ing procedures are endangering fu 
ture reserves. While it is regrettable 
that the low tin price is resulting in 
the unemployment of some Malay 
miners, the fact is that a more realis- 
tic price for tin makes it unprofitable 
to operate a lot of marginal, low 
grade, inefficient mines, and there 1s 
little justification in keeping them 
going during periods of normal de- 
mand at the expense of inflated 
world prices. 

The United States Government has 
temporarily scotched plans for ao 
international tin agreement which 
many tin producers had hoped would 
fix the world price of tin at an arbi- 
trary level. The United States did 
not turn down the international 
group permanently, but begged off 
with the excuse that no discussions 
could be held until foreign policy 
decisions were made later in the year. 
Without the world’s largest and most 
important customer, an international 
agreement would be meaningless. _ 

Businesslike dealings with Bolivia s 
nationalized tin industry on the part 
of the U. S. Government resulted in 
an agreement to purchase 10,000 
tons of tin concentrate at prevailing 
market prices rather than at a level 
tailored to the profit margin of the 
Bolivian production facilities. The 
return of Bolivian tin output (boy- 
cotted since nationalization) should 
better the supply picture in the 
United States and keep prices 
steadier. 

(Continued on page 238) 
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Cy ace Allcase Furnaces 


put production way up 
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and costs|way down 


A consistently rising demand for the Allcase furnace has necessitated 
production line manufacture. This is the best proof that these batch type 
radiant tube controlled atmosphere furnaces really have the capacity, 
versatility, and operating economy to make a small investment pay off quickly. 
[hey provide for gas carburizing, marquenching, clean hardening, 

dry cyaniding, carbon restoration, homogeneous carburizing, 

and clean annealing. One man can handle several Allcases . . . Gross heating 
rates are: Standard size: 500 Ibs/hr.—Heavy-duty: 1600 Ibs/hr. 

Write for Literature Group H53-8, or better still . . . 


.. . SEE ALLCASE IN ACTION DURING THE METAL SHOW 
IN CLEVELAND: Surface Booth No. 321. 





SURFACE COMBUSTION CORPORATION + TOLEDO i, OHIO 


ALSO MAKERS OF 
Kathabar sswiorry conoitioninc ,famfttrod avtomatic space HEATING 


For more information, turn to Reader Service Card, Circle Ne. 499 
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Quick as a wink 


Costs less than you think 


Vacuum Coating is a fast, inexpensive way to give 
plastics or metal parts a gleaming metallic finish. 

Whether it’s the glitter of silver, the glimmer 
of gold, or the glow of copper — you'll get it in 
a matter of minutes with Vacuum Coating. And pay 
only a fraction of the cost of other methods. 

Just load a tray... push a button... . and unload. 
All from one position. The materials cost is negligible, 
initial investment low. 

Four standard Vacuum Coater models allow you to 
pick the one that fits your 
requirements — from 
small lots to mass production. 

Hundreds are using it. Write for 
samples and descriptive bulletin. 





INDUSTRIAL RESEARCH 


CHEMISTRY, METALLURGY 
HIGH VACUUM ENGINEERING 


PROCESS DEVELOPMENT 


PHYSICS, DEHYDRATION 
DISTILLATION, VACUUM COATING 


National Research Corporation 
EQUIPMENT DIVISION 
Seventy Memorial Drive, Cambridge, Mass. 


For more information, turn to Reader Service Card, Circle No. 488 
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Lead and Zinc 

Abandonment of the East St. Loy;. 
pricing basis in July and steadj}, 
softening zinc prices kept the marke 
in an unsettled state for more than 
two months. Zinc hit a three-yeg, 
low price in mid-September and sup. 
pliers went back to the East St. Louis 
basing system at a price of 101/4¢ per 
lb. On the modified basing point 
system purchasers are to be charged 
freight, but no more than 14¢ per 
lb, which in effect means a price of 
11¢ per lb maximum. The Septem. 
ber zinc price compared with 19¢ 
early in the year. 

The National Lead and Zinc Com. 
mittee, seeking relief from falling 
prices, asked the Tariff Commission 
to raise lead and zinc tariffs 50¢ 
over the rates of 1945. This would 
increase the duty on contained lead 
in ores about 1¢ per Ib and on lead 
about 11/¢ per Ib. The duty on zinc 
would be increased about 114¢ per 
lb and on zinc in ore 1.2¢ per bb. 
The Lead and Zinc Committee is 
seeking import quotas in addition to 
higher duties, since an increased rate 
of importation of lead and zinc is 
seen as a major cause of the price 
decline. Since the Tariff Commission 
is already investigating the lead and 
zinc market for the Senate and the 
House Ways and Means Committee, 
it is likely that the industry commit- 
tee’s request will get an answer in 
fairly short order. | 

From a material user’s standpoint 
it looks like low lead and zinc prices 
will prevail for quite a while. Rec- 
ord imports, record supplies on hand 
and adequate domestic production 
add up to plenty of metal to supply 
industry and plenty of competition 
to keep the price down. 


Precipitation 
Process Speeds 
Radium Output 


A new way to purify radium by 
means of precipitation from a ho- 
mogeneous solution has been per- 


For more information, Circle No. 346—” 
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PRODUCT— 
Automotive heater shut-off valve 


MATERIAL— 
Aluminum alloy 


| EQUIPMENT— 
n 160 kv x-ray machine 


What's the right 
X-ray film? 





KODAK A RIGHT FILM FOR EVERY PROBLEM 


Whatever your radiographic problem, you'll find 


an DUSTRIAL X-RAY the best means of solving it in one of Kodak’s four 


types of industrial x-ray film. This choice provides 


the means to check castings and welds efficiently, 
FILM, T ‘ DE A offers optimum results with varying alloys, thick- 


nesses and radiographic sources. 





Type A—has high contrast and fine graininess with ade- 
quate speed for study of light alloys at low voltage and for 
examining heavy parts at intermediate and high voltages. 


A big production run was scheduled. So to check Used direct or with lead-foil screens. 
casting methods, pilot castings were radiographed to Type M—provides maximum radiographic sensitivity, with 


| : +7 direct exposure or lead-foil screens. It has extra-fine grain 
detect any recurring porosities. and, though speed is less than Type A, it is adequate for 
For these exposures, the radiographer used 70 kv, nen vet Fania ne he se ee 
5 243 : and multi-mullion-volt work. 
54-sec. exposure at 36-in. tube distance—no lead 
- . , - rn Type F—provides the highest available speed and con- 
screens—and Kodak Industrial X-ray Film, Type A. yP Sig te Prato weeny ries 
’ : trast when exposed with calcium tungstate intensifying 
This film is the first choice for examination of light screens. Has wide latitude with either x-rays or gamma rays 


alloys with short exposures at low voltages. It also when exposed directly or with lead screens. 


has high contrast with fine graininess and speed Type K—has medium contrast with high speed. Designed 
; for gamma ray and x-ray work where highest possible speed 
enough to take full advantage of high kilovoltage is needed at available kilovoltage, without use of calcium 


equipment in radiographing thick or dense materials. tungstate screens. 


Radiography. e e another important function of photography 


RADIOGRAPHY IN MODERN INDUSTRY 


A wealth of invaluable data on radiographic princi- 
ples, practice, and technics. Profusely illustrated with 
photographs, colorful drawings, diagrams, and charts. 
Get a copy from your local x-ray dealer—price, $3. 





EASTMAN KODAK COMPANY 
X-ray Division - Rochester 4, N. Y. 





Kodak 


TRADE-MARK 
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Whether your fastener requirements call for special bolts... or 
standard ... you can get experienced cooperation and service 
from Buffalo Bolt. 

In using Circle ® specials ... you can often simplify product 
design... gain extra holding strength ...speed assembly... 
and cut your unit costs. 

In specifying Circle ® standard bolts . .. you get quality built 
in by modern methods and machines designed to meet your vol- 
ume demands. 

In both cases, you can depend upon the experienced counsel 
of a concern which is satisfactorily supplying leading industrials 
known for their purchasing and production efficiency. 

Let us discuss and demonstrate to you the many practical ad- 
vantages of dealing with Buffalo Bolt. Your inquiry will receive 
our prompt attention. 




















PRODUCERS OF CiREAE 





Fer more information, turn to Reader Service Card, Circle No. 524 





ee 





News Digest 





fected at Mound Laborator 
and barium are about as in 
as Siamese twins and the, 
gether in every commercial] 
radium ore. Reduction of re 

dium from a radium-barium solutio, 
by the Curie process of fractions 
crystallization takes hundreds of ster 
and many weeks to process a single 
batch of ore for its contained radium 

The new process, accord ng 
Mound scientists, produces commer. 
cially pure radium in faster and fey 
er steps of purification and can sep. 
arate radium in only a few days fron 
ore containing 10 parts of radium 
per million parts of barium. 

The new process should eventual; 
result in lower cost and greater avail 
ability of radium for industrial 
diographic uses. 


Ceramic Coating 


Applied to Nickel 


Oak Ridge scientists have devel- 
oped one of the first successful meth- 
ods for applying a ceramic coating 
to nickel. The process may be ex: 
pected to extend the use of nickel 
components in high temperature o} 
idizing atmospheres such as those en 
countered in gas turbines and je 
engines. 

Annealing the nickel in water 
saturated hydrogen rather than a dry 
hydrogen atmosphere is the factor 
controlling surface coating durabilit) 
and improved adherence in the nev 
process. Nickel parts were annealed 
in water-saturated hydrogen at a tem- 
perature of 1000 F, sprayed with NBS 
ceramic coating A 418, dried and 
fired. Coating durability tests in 4 
1500 F oxidizing atmosphere with 
exposure times up to 65 hr showed 
improved adherence of the coating 
and unimpaired appearance. Similat 
exposures of ceramic coated dry-hydo- 
gen-annealed nickel produced bubbly 
surfaces and rapid deterioration of 
the coating oak 


Scientists of the Ceramic Dept. 0! 
the Union Carbide operated Oak 
Ridge National Laboratory are [¢ 
sponsible for the new coating meth- 
od, which was developed as an ad- 
junct of developmental work on the 
use of ceramic coatings for reactor 
requirements. 
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“How can | get a fas 


ion 
“what will step YP my producti 


on these grinders?” 


“| need 15% more machining speed, 
with enough cooling” 





“What will give me less rejects 
on these castings ?” 










‘é 
How can | prevent rust on these 
machined surfaces ?”’ 


h 
| “I ne ] 
a drawing lubricant that will 
reduce press downtime” 


| Hore i¢ whore fo yoll for help! 


When you are being pressed because top brass is pushing for lower unit ere OF MP LOCSSR SORE TES 
costs—or when you’re determined to improve the efficiency of some Need Money-Saving 
— -remember this Houghton Man’s ear, and pour your troubles Production ideas? 

Try Houghton on these: 


LUBRICANTS 


For gears, spindles, hydraulics, 
moulds, high temperatures and 
general plant use. 


METALWORKING PRODUCTS 


Cutting Oils and Bases « Drawing 
Compounds « Metal Cleaners « 
Rust Preventives « Foundry Core 
Binders « Salt Bath Materials e 
Quenching Oils « Surface 
Conditioners 


HYDRAULIC PACKINGS 
and Leather Belting 


You'll get help you can see go to work—shaving nickels off single 
operations, chopping folding money from department production. 


Here’s why we, manufacturers of metal processing compounds, can 


promise this: Since our beginning we’ve been more than just suppliers. 
We have been researchers—digging into the whys and hows of such 
items as heat treating, casting, press forming, machining, cleaning, rust 
prevention. In each of these we have developed products plus the applica- 
tion methods that enable them to do a top job in their field. 


We’ve been doing this for more than 80 years, and from our enormous 
backlog of experience, the odds are that we can find a cost-cutting answer. 


In addition to the Houghton Man’s own experience, he has a direct pipe- 
line to the feedbox ... quick access to all the Houghton information 
gathered over the years. Phone him now, or remember to see him the 
next time he is in your plant. You'll be glad you did! E. F. Houghton 
& Co., 303 W. Lehigh Ave., Philadelphia 33, Pa. 











Ready to give you 
on-the-job service... 


For more information, turn te Reader Service Card, Circle No. 497 
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Baking Enamel... . 
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of a whole new family of water so. 
uble baked finishes and will soon |. 
joined by water soluble urea an, 
melamine enamels that will accomo. 
date lighter pigments. 


Enamel Qualities 


The baked enamel finish obtained 
with the water soluble material t. 
portedly has excellent hardness and 
corrosion resistance combined wit! 
good adherence and flexibility to the 
extent that coated metal may be deep 
drawn after curing. Since the basi 
solution is infinitely dilutable with 
water it may be easily tailored tc 
coverage and flow properties neces 
sary in all types of commercial app! 
cation techniques from spraying tc 
| dipping. 

Mr. Brown said that the cured 
enamel is very hard—“considerabl; 
harder than conventional alkyd-urea 
resin finishes’ and has “excellent 
adhesion characteristics with all meta! 
surfaces including copper and light 
metals. The cured enamel is highly Tod 
resistant to water and weather and 
offers protection from oils, solvents 
and gasoline. Because it is flexible equ 
enough to permit deep Frese a 
Brown expects to see it widely used No 
in such applications as printed bottle 
caps, toys and containers as well as 





How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 
RETORTS 

TUBING 


Which are 
Heat Resistant 





Corrosion Resistant 





free 


Abrasion Resistant 





In | 


in more durable metal products such Ca 
as farm machinery and automobile Ty 
finishes. H> 
When ready to order, how about checking with us here at : 
DURALOY? For more than thirty years we have Developed in Austria . 
specialized in high-alloy castings. In fact, we were The new enameling material was ee 
among the first to produce static castings and the first developed by Dr. Herbert Hoenel of “ 
to produce centrifugal castings. We are old hands at the Vianova Corp., Graz, Austria. Io (I: 
producing castings alloyed to fit each specific requirement a talk to a group of chemists 2390 31 


ciated with the paint and finishing 


and to finish them to any extent desired. industry in Europe, he described the " 
M i product as three chemically combined in 
elt, castings and finishing are carefully controlled and ingredients which yield a water sol- 6. 
quality tested by our staff of metallurgists, chemists, uble material in the form of a soap, d 
X-ray and gamma-ray technicians. If you would like more which when diluted with water pro 
preliminary information, send for Bulletin No. 3150-G. vides a homogeneous film-forming 


solution of the consistency of varnish. 
The components of Hydrophen are: 
a resol, or phenol alcohol, which 


¢ - confers hardness and abrasion resist: 
U U al lat iF Uj I ) ance ; an alkyd-resin plasticizer, which 
~ T | ? C 0 M PA \\ Y - gives flexibility and prevents crack- 


ing and checking; and ammonia, of 
one of a number of nitrogen bases, 
which acts as a saponifier with the 
alkyd constituent to make the enamel 
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Corroded and failed after four days’ service 
(Unretouched photo) 













No apparent corrosion after 256 days of use 
{Unretouched photo) 


Is the Handling of Corrosive Acids, such as 
Sulphuric, Causing Headaches in Your Plant? 


Today many plants are enjoying new 
freedom from corrosion, longer 
equipment life and fewer shutdowns 

because of Carpenter Stainless 
No. 20. Take the job shown above. 
In this application, 4%”’ rd. rods of 
Carpenter No. 20 and Stainless 
Type 316 were installed to handle 
H»SO4 at the rate of about 50 gal- 
lons a minute in a full range of solu- 
tion varying from 0% up to 58% 
concentration. Temperature: 70° C. 
(158°F.). After four days the Type 
316 rods failed and were replaced 
with 4"’ sq. No. 20 rods. After being 
in service 3,747 hours of a possible 
6,144 hours over a period of 256 


days, the No. 20 rods showed no 





apparent corrosion whatsoever. (See 
above.) Of 
course, Type 316 is satisfactory for 
H>»SO4 


other corrosive condi- 


unretouched photo 


certain dilute solutions of 
and many 
tions. But with a tough problem like 
the one described here, it takes No. 
20 to do the job. 


While the production of Stainless 
No. 20 is controlled by Government 
Regulations, you may be able to 
obtain Government approval of its 
use, depending on the nature of 
your job. If not, keep these facts in 
mind because of their importance 
in your planning for future products. 
Meantime, write on your Company 
letterhead for more details in the 


la rpenter 


Export Department: The Carpenter Steel Co 


No. 20 booklet. Also, get in touch 
with us for No. 20 test coupons. 
We'll be glad to work with you. The 
Carpenter Steel Company, 135 W. 
Bern St., Reading, Pa. 


CARPENTER 








Stainless No. 20 | 








Port Washington, N.Y.—‘‘CARSTEELCO” 


Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U.S.A. and Canada 


For. more information, turn to Reader Service Cord, Circle No. 511 
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HOEGANAES 


Sponge Iron Powder 


for 
Powder Metallurgy Fabrication 


& Other Metallurgical Purposes 





The new American Plant 
at Riverton, N. J. is now in production. 





EKSTRAND & THOLAND, INC. 


441 LEXINGTON AVENUE 
NEW YORK 17, N. Y. 


Sellers of Hoeganaes Sponge Iron Powder 




















For more information, turn to Reader Service Card, Circle No. 512 
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completely water solvent at this stape 
The nitrogen base must be idded to 
the first two ingredients sh rtly be. 
fore use to prevent undesirable ap. 
ing, as the mixture is too unstable 
for long storage periods. Dr. Hoeng| 
suggested adding the base at the time 
of dilution in the paint shop, sing 
it is a relatively simple process. 


Limitations and Qualifications 


Mr. Brown freely admitted that g 
serious problem exists concerning the 
pre-drying of the enamel before cur. 
ing. Since water has a heat of vapor- 
ization ranging from 2 1/, times that 
of ethanol to 7 or 10 times that of 
white spirits, a different drying tech. 
nique is necessary. For a production 
system, either a long drying period 
or installation of a forced hot air 
system is required. 

The aqueous solution of the enamel 
reportedly has excellent covering and 
flow qualities with or without pig- 
ments and extenders. However, the 
surface to be coated must be com- 
pletely free of grease, or bare spots 
and cratering will result. Conven- 
tional pickling, bonderizing, or spray 
cleaning with an aqueous degreasing 
agent is sufficient in most instances, 

Baking temperatures are within the 
range of most equipment now in- 
stalled but must be over 320 F and 
preferably 340 F or even higher. A 
curing time of 10 or 15 min is suf- 
ficient, but a longer bake will increase 
resistance to boiling water and solv- 
ents. 

Since phenol resins turn yellow on 
curing, only strong, dark p.gments 
may be used with Hydrophen, but 
both Dr. Hoenel and Mr. Brown say 
that it is only a matter of time until 
urea and melamine water soluble 
enamels are on the market, since de- 
velopment work has been virtually 
completed. These lighter colored 
enamel bases will take any colors. 


Field Applications and Price 


The application of baked enamel 
coatings to large structures such as 
water tanks, bridges, and condensing 
towers subject to intense corrosion 
has come a step closer with the de- 
velopment of water soluble enamels, 
Brown believes. The metal structure 
is flame cleaned, which removes 
grease and heats the surface to speed 
drying of the enamel, which is 
sprayed on immediately from a com- 


For more information, Circle No. 506 * 
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castings for 
heat-resistant applications 


In retorts, hearths, chain, centrifugally -cast 
tubes and many others, Fahrite castings prove 
their practical heat-resisting ability. Whatever 
your operating conditions, a Fahrite engineer 
will recommend the proper-grade alloy to fill 


your requirements. 


THE OHIO STEEL FOUNDRY CO. 


_SPRINGFIELD, OHIO 3=©® = Plants at Springfield and Lima, Ohio 


sit SPACE 1116 


at the Metal Show 









































Here’s what FIL iUU 
is doing for aviation progress! 


Aircraft manufacturers needed a pulley material that was light yet 
durable enough to withstand torturing cable loads at terrific speeds. 
MICARTA® proved to be the answer. Now over 50 million pulleys 
have seen service. 


What can Micarta do for you? 


Your particular problem may call for a material which will fight off 
rust, acids or corrosive atmospheres. Perhaps you need a light-tough- 
resilient combination of qualities. Whatever your problem is, it’s 
highly probable that you'll be able to choose your answer from among 
the dozens and dozens of pay-off qualities of this amazing material. 
For the complete story on this basic material just fill out the 
coupon below. J-06538 


you CAN BE SURE...iF iTS Westinghouse 


Westinghouse Electric Corporation © Micarta Division, Trafford, Pa. © Attention: L. A. Pedley 


Sir: (Please check one) 


(| Please have your representative call 
m (d [ ( (_] Please send me the complete facts on MICARTA 


Name Company 


is basic! =~ 
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bination gun. The same 
can be used to cure the eSin The 
pre-drying is complete, and 


if 


Lhe 


phenolic resins change 


= — 


setting, the degree of b 
judged visually by the flame . 
operator. 

Price structure of the new enang 
is not yet final, depending on produc 
tion costs. However, estimates a 
that savings up to 25% will be Dos. 
sible in material costs, and that 


the 


| elimination of fire and health day. 





gers will decrease many hidden cog; 
by improving working conditions and 
reducing insurance rates. 






Record Refrigeration 
Show in November 


The booming refrigeration and ai 
conditioning industry will hold the 
biggest exposition in its history in 
Cleveland on Nov. 9-12, 1953. Dis- 
play space, snapped up by over 225 
companies in the field, has been sold 
out since late summer. This expos- 
tion is expected to cover a wider range 
of refrigeration and air conditioning 
equipment than ever before; a reflec: 
tion of the increased use of refrig- 


| eration techniques in industrial, ship- 


ping and residential fields. 

In the industrial field, the expos- 
tion will feature equipment for us 
in low temperature processes, atmos 
phere control and. dehumidification. 


Battelle Sees Need for 
Earth Crust Research 


A great need exists for more basi 
and fundamental research on the dis 
tribution and relationships of «le 
ments in the earth’s crust, according 
to Battelle Memorial Institute scien 
tists. While recognizing many recet! 
improvements in mineral recovety 
techniques and prospecting :nsttv: 
ments, the scientists claim that the 
key to unlocking the earth’s hiddes 
mineral wealth lies in the laboratory, 
where fundamental studies of the 
origin and formation of ore bodies 
and aggressive development of ne¥ 
and improved prospecting instrumen 
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in your own product research and development 


With all the current interest and enthusi- 
asm for the newer metals and their alloys, 
don’t forget that tin has always been a 
“wonder” metal. 


Consider for a minute all the special 
properties of tin. Tin is inert, nontoxic, fric- 
tion and corrosion resistant. Tin is highly 
malleable, second only to gold. Above all, 
tin is economical to use. 


Tin is one of the oldest metals known 
to man—yet we're still finding new and 
important ways to use it. 


Tin-zine plating, for example, has been 
found to be an excellent and economical sub- 
stitute for cadmium in many applications. 


Another new plating alloy, tin-nickel, 
even more durable and more attractive in 
coloring than chromium, saves 65 percent 
nickel. 


And tin-titanium is a still newer, high- 
strength, easily welded alloy for jet air- 
craft parts. 


In the field of chemistry, tin is making 
impressive strides. Tin oxide is the best 


opacifier of enamel. Organotin compounds 
are the best stabilizers known for polyvinyl 
chloride plastics. 


Now that U.S. Government controls have 
been removed, tin is again freely available 
in this country to any user, in any quantity, 
for any purpose. Over a third of the world’s 
tin is mined in Malaya. There are ample 
supplies of tin in sight for the foreseeable 
future, provided a reasonable price is paid. 
And Malaya is steadily winning its war 
against Communist guerrillas. 


So take a good, searching look at time- 
tested tin in your own product research and 
development. Versatile, plentiful, economi- 
cal tin may help you find 
new ways to raise quality 
and lower costs. 


MALAYAN 







TIN NEWS, issued monthly, cov- 
ers noteworthy current develop- a 
ments in the production, mar-\— 4 
keting and use of tin. Write for 
a free copy. 


THE MALAYAN TIN BUREAU Dept. 683, 1028 Connecticut Ave., Washington 6, D.C. 


For more information, turn to Reader Service Card, Circle No. 450 
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PANGBORN 


SPEEDS UP 
PRODUCTION, 
LOWERS COST 





wit , 
EINISHING - - 


Pangborn Hydro-Finish 
Cabinet—-Removes 
scale and direc- 
tional grinding 
lines . . . holds tol- 
erances to .0001” 
and prepares sur- 
faces for painting 
or plating. Liquid 
blast reduces cost- 
ly hand cleaning 
and finishing of 
molds, dies, tools, 
etc. Models from 

. $1410 and up. 


“anv bust 


Pangborn Unit Dust 
Collector—Traps 
dust at the source. 
Machine wear and 
tear is minimized, 
housekeeping and 
maintenance costs 
reduced. Solves 
many grinding 
and polishing 
nuisances and al- 
lows reclamation 
of valuable mate- 
rial. Models from 
- $286 and up. 








Pangborn Blast Cleaning Machines 
for cleaning tanks, bridges, struc- 
tures quickly and economically. 
Portable and stationary models, 6 
sizes .. . $188 and up. Cabinet for 
cleaning small metal parts better 
and faster . . . $319 and up. 


Write for details on these machines 
to: PANGBORN CoRPORATION, 1700 
Pangborn Blvd., Hagerstown, Md. 


—e 


Look to Pangborn for the latest developments 
in Blast Cleaning and Dust Contro! equipment 


Pangborn 








STOCK UNITS 


For more information, Circle No. 428 
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will increase mineral recovery poten- 
tial. 


Status of Research 

Battelle director Clyde Williams 
writes, ““{Present} accumulated ob- 
servations . provide only rough 
ideas about the elements in the 
earth’s crust. More laboratory re- 
search in minerology and crystal 
chemistry would lead to better under- 
standing of mineral relationships. 
This knowledge could explain why 
ore is where it is and aid in selecting 
the most promising areas for survey”’ 


New Trends 


Williams and his associates enum- 
erate a number of opportunities 
awaiting development ranging from 
pure research to relatively simple 
practical improvements in prospect- 
ing instruments and techniques. They 
point to the new trend of thinking 
on minerals exploration that has 
evolved since World War II under 
the impetus of rapid depletion of 
rich and obvious mineral deposits. 
Today the modern prospector must 
think in terms of searching for de- 
posits lower in grade, more deeply 
buried, or geographically isolated. 
Prospecting for less obvious mineral 
deposits demands knowledge of 
basic minerological principles and 
requires instruments capable of finer 
measurements over larger geographi- 
cal areas. 


Present Opportunities 


Among the opportunities for im- 
proving prospecting instruments the 
Battelle staff lists many that are im- 
mediately possible. The miniaturiza- 
tion of common geophysical instru- 
ments would permit lowering them 
into bore holes, with improved bore 
hole analysis the result. Fundamen- 
tal research in seismic and electrical 
exploration methods could increase 
the accuracy and detail-recording ca- 
pacity of present instruments. 


Greater depths could be plumbed 
by increasing the power output of 
electrical | gee as instruments. 
More rapid interpretation of infor- 
mation could be accomplished by 
adapting electronic computers for 
recording geophysical data. And such 
a simple step as the development of 
a truck mounted, total field, con- 
tinuous reading magnetometer simi- 
lar to those used in aerial mapping 
would facilitate magnetic prospecting. 





PANGBORN 


BLAST CLEANING 


GIVES YOU 
FASTER, CHEAPER 
MAINTENANCE 


Either a Portable Unit 
to Clean Structures... 


Pangborn Blast Cleaning Ma- 
chine—Cleans tanks, bridges, build. 
ings, and other structures quickly 
and economically. Ideal for mainte. 
nance and other 
jobs, such as re- 
moval of dirt, 
scale, rust, etc. 
preparatory to 
painting. Six 
sizes, stationary 
or portable, from 
»18g and up. 























Or a Compact Cabinet 


for Small Pieces 


Pangborn Blast 
Cabinet —Saves 
time and money 
in cleaning small 
metal parts... 
removing rust, 
scale, grime, old 
paint, etc. Pro- 
duces smooth, 
clean surfaces on 
pieces up to 60” 
x 35” in size. 
Models from .. . 
$319 and up. 


Pangborn Unit Dust Collectors 
—Trap dust at the source. Minimize 
maintenance, allow reclamation of 
valuable material . . . $286 and up. 


Pangborn Hydro-Finish Cabinets 
—Remove directional grinding lines, 
hold tolerances to .0001”. Reduce 
further finishing of tools, molds, 
dies . . . $1410 and up. 


e— 

Write for details on these machines 
to: PANGBORN Corporation, | /V0 
Pangborn Blvd., Hagerstown, Md. 

















Look ie) ade lilelstelaa for the 
ments in Blast Cleaning 


Dust Contro equipment 


Pangborn 


BLAST CLEANS CHEAPER 
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TOCCO’ 
First: 


a. 






savin T1MEAK BOCK peat 


| Induction Heating 
on Wheels! 




























Joy Manufacturing Company's Mobile Shop for 
on-location reconditioning of mine drill steels. 





I ECAUSE of the size and length of mine 
drill steels, (some weigh as much as 320 

lbs. and are 30 ft. long) much expense and 
lost time was involved in shipping them back to 
the factory for reconditioning. Realizing this 
re Joy Manufacturing Co., Pittsburgh, 
, decided to send ‘Mohammed to the 
mountain” in the form of the Joy Mobile Shop. 


The purpose of the Mobile Shop is to travel 
to designated térritories in the United States, 
calling periodically on users of Joy’s “‘Chal- 
lenger’’ Drill. All broken drill steels are 
reconditioned on the spot—saving Joy’s cus- 
tomers transportation costs and lost time. 


The Joy Mobile Shop carries a 20 KW, 10000 
cycle TOCCO Induction Heating machine, 
powered by a diesel-electric generator. The 
TOCCO unit heats the drill steels to 2200° F 
for upsetting, then reheats the upset ends to 
1500° F for normalizing prior to machining. 






Operator guiding drill steel in upsetter after heat- 


be al See ae at A Ls way Fe ing end to 2200° F in TOCCO machine at left. 


American Industry for better products and 
services, faster—and at lower cost. 










THE OHIO CRANKSHAFT COMPANY 








If you would like to see our new 30 
minute color film—“The TOCCO 
Story” write On your company 
letterhead to The Ohio Crankshaft 
Co., Dept. W-10, Cleveland 1, Ohio. 










For more information, turn to Reader Service Card, Circle No. 375 
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— @ behind this symbol is an on-hand 
inventory of more than 9,000 items 
and sizes of stainless steel fastenings. 
Ready for immediate shipment, this 
stock is the largest and most com- 
plete in the industry. In addition, 
a production capacity for large or 
small quantities of special orders is 
at your service! A good reason — 
when you think of stainless steel 
fastenings —to think FIRST of 
Anti-Corrosive! Send for Catalog 
S3N today! 


ANTI-CORROSIVE METAL PRODUCTS CO., INC. 


Castleton-on-Hudson, New York 


For more information, turn to Reader Service Card, Circle No. 508 
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Recent Progress 

Since the war. many 
have parti ipated heavily it 
mental work toward im} 
ting methods [he ¢ 

in scintillation 
become standard tools ror 
oul radioactive materials 
instruments, such as the 
ometer, have aided immeas 
geophysical mapping, and 
cated some major deposits 
ore. Increased use of color aeri; 
photography, and pinpoint examir 
tion by helicopter have increased ¢ 
possibilities for ~ exploring 
areas. 

Important advances in concentrat 
ing lean ores have made low grad 
mineral deposits much more signi 
ficant in the supply picture, but ever 
with the progress in the last tey 
years, the Battelle scientists point « 
that actual recoveries of E 
resources lag far behind potent 
exploitation. They feel that far 
sighted fundamental research is | 
best long range method to ensu 
recovery of earth-locked materia 
that have not yet been touched 


Transistor Not a 


“Work Horse’... Yet 


In a_ realistic appraisal o! 
urrent status of the transistor in ¢ 
tronics, D. G. Fink of the Ph 
Corporation said in a luncheon a 
dress to WESCON in San Francis 
“From an application point of viev 
the transistor 1s indeed surround 
by disappointments. Of the 
commercial applications forseen 
1948 only two have come to pass 1 
1953: the transistor is used in tel 
phone exchanges and is beginning 
to find use in hearing aids.” 

Among the more serious disap 
pointments experienced with _ the 
transistor, Mr. Fink listed moisture 
poisoning, spontaneous appearances 
of defects in the germanium, tem 
perature instability, mechanical break- 
down for no assignable cause, high 
noise and difficulty in manufacture. 
On all comparable bases with the 
single exception of the efficient am- 
plification of small signals, the 
vacuum tube still outperforms the 
transistor in margins that put them 
in different magnitudes. Mr. Finks 
comments applied to commercially 
available transistors only, and_ he 
pointed out that experimental transis 
tors do exist that outperform 
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Instant information tor 


METALLURGISTS * MATERIALS ENGINEERS 





This brand-new edition of the author’s widely-used 
Metals and Alloys Data Book, similar in form to its 
popular predecessor, not only includes the most recent 
information available, but offers a wealth of new data 
on such topics as hardenability of H-Steels, the recently 
developed Super Alloys for high-temperature stress 
members, and other new alloys. 

The original purpose of the book has been adhered 
to in this second edition: to select important data from 
reliable sources, and to present them to metallurgists 
and engineers in a form usable for daily reference. As a 
result, the bulk of the material is offered in at-a-glance 
tabular form with a minimum of descriptive text. 
Nearly 700 tables and graphs bring you useful working 
information on such metallic properties as tensile 
strength, hardenability, thermal expansion, creep 


SECTION HEADINGS 


|. Test Specimens 
2. Hardness Tests 
3. The Wrought Steels 
4. Heat Treated Steels 
5. The Cast Steels 
6. The Cast Irons 
7. Stainless Steels 


Casting Alloys 
9. Super-Alloys 
10. The Non-Ferrous Alloys 
11. Additional Metals 















REINHOLD PUBLISHING CORPORATION, Dept. M-575 
330 West 42nd St., New York 36, N. Y. 


Ship me Hoyt’s METAL DATA—2nd Edition on approval, for 
FREE Examination. In 10 days I will either remit only $10 plus 
postage, or return book and owe nothing. 


esceesevoseveeeeoeeeoeoeesveeveeveeaeseeseeeee eee 802028020828 880e 8 


City & Zone 


[] SAVE MORE: Enclose payment now and we pay all postage 


' 
" 
! 
I 
| 
I 
I 
| 
I 
I 

8. Heat- and Corrosion-Resistant | Name .... 
I 
I 
I 
I 
I 
J 
: 
charges. Prompt refund if you return book. 
be 


in the new 


SECOND EDITION of 


Metal 
Data 


by S. L. HOYT 
Technical Advisor 





Battelle Memorial Institute 
Columbus, Ohio 


strength, endurance limit and yield strength at normal, 
sub-normal, and elevated temperatures, and for various 
conditions of mechanical treatment. Numerous special 
features include a listing of commonly used test bars, 
hardness tests, corrosion data, conversion factors, ap- 
plications of materials and the properties of elements. 
Here you'll find full information not only on all of 
the important metals and alloys but on many of the 
less common metals as well. 

Expressly designed for the needs of all materials 
engineers and metallurgists, METAL DATA, Second Edi- 
tion, will prove essential for the technical personnel 
of all metal-using industries. Producers of steel, copper, 
brass, aluminum and other metals and alloys will also 
find the book a handy, rapid reference source of day-to- 
day working information. 


1952, 526 pages, 7 x 10, $10.00 
Examine Book 10 Days FREE! 
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STEEL TUBING 


| in considerable volume, you may 
| profitably make it yourself from 
coiled strip on a small, compact 
Yoder electric-weld tube mill. 
Daily production from 25,000 to 
50,000 feet with only one oper- 
ator and a helper. Amazingly 
simple and trouble-free, the new 
4-in-1- Yoder welding trans- 
former insures highest output of 
quality tubes at lowest cost per 
foot or mile. 


Yoder Tube Mill Book tells com- 
plete and interesting story of the 
Yoder method and answers most 
pertinent questions about first 
cost and operating cost, mini- 
mum requirements for profitable 
operation, skill and training of 
operators, power consumption, 
weldable materials, tooling, etc. 
Send for it. 


Latest Yoder development: Highly 
economical new process of mak- 
ing aluminum, brass and other 
non-ferrous tubing by cold form- 
ing and welding of coiled strip. 
Details on request. 


THE YODER COMPANY 


5546 Walworth Ave. 
Cleveland 2, Ohie 






For more information, Circle No. 332 
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standard units, but the distance be- 
tween experimental stage and mass 
production is at present so great that 
mass production of some types of 
experimental units is patently im- 
possible in the forseeable future. 

A comparison ol commercial tran- 
sistors with the vacuum tubes found 
in a standard home television set 
provided an example of just how far 
the five year old transistor is from 
a place in the modern American liv- 
ing room. In power output, a com- 
mon tube beats the best commercial 
transistor by 75 times. In operating 
temperature, (commonly as high as 
200 F in TV sets) the vacuum tube 
has no particular limitations within 
reason, but transistor performance 
begins to slide at 122 F, and is com- 
pletely substandard at 160 F. Tran- 
sistors are permanently damaged on 
long exposure to 200 F. In noise at 
audio frequencies, the transistor has 
a noise figure 20 times higher than 
any commercial vacuum tube operat- 
ing in similar circumstances. In fre- 
quency range, the best commercial 
trdnsistor works in a range up to 2 
megacycles, while a common vacuum 
tube hits a frequency ten times as 
high. Bandwidth is the same story 
according to Mr. Fink—the inter- 
mediate frequency amplifier tubes in 
a television set have a bandwidth of 
three and ten times that of commer- 
cial junction and point contact tran- 
sistors, respectively. 

One of the great expectations from 
the transistor was long life—years 
ago the most conservative sources 
estimated an operational life for 
transistors of more than eight years. 
Mr. Fink had some cold water to 
throw on that, too. He claimed that 
no one today knew for sure how to 
make a commercial transistor that 
had a shelf life of 10,000 hr, let 
alone an operational life of 70,000. 
He elanerk at that transistors have 
a way of “turning over in their sleep, 
so to speak’ because of spontaneous 
appearances of defects in the ger- 
manium itself. That, in addition to 
mechanical failure of connections for 
no understandable reason, is why 
there is as yet not one single opera- 
tional application of transistors in 
the armed forces, where the vast 
majority of the first commercial tran- 
sistors went. 


Sees Future Promise 

The dismaying state of commercial 
transistors today in the light of the 
great expectations of 1948 is not 
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SW 
SMALL CONVEYOR} 
FURNACE 


(3’’ BELT) 


IDEAL FOR JEWELRY PRODUCTION 


USED IN GENERAL INDUSTRY FOR 
PRE-PRODUCTION AND EXPERIMENTAL WORK 





@ BRIGHT ANNEALING 
@ SOFT SOLDERING 

@ SILVER BRAZING 

® SINTERING 


Here’s the small, efficient conveyor fur- 
nace that’s perfect for many furnace re- 
quirements! Check these outstanding 
features: Large heat output (up to 
2100°F). Builds up heat fast. Tempero- 
ture controlled automatically. Construc- 
tion is gas-tight. Processes work continu- 
ously. Belt speed is variable. Electric 
power requirements are low. Low in cost. 
Economical to operate! 








See S&W for ALL 
your furnace requirements! 
S&W builds a complete line of industrial 
furnace equipment. Typical furnaces man- 
ufactured include conveyor, batch, pusher, 
and strip types. Powered by gas, oil, elec- 
tricity. Used for brazing, annealing, bright 
annealing, hardening, soldering, nitriding, 
drawing, sintering, many other processes. 
Made in a variety of sizes and capacities 
to meet your needs. 


Other S&W Equipment includes: Gas 
Generators, Ammonia Dissociators, and 
Gas Conditioning Units. 




















Write for descrip- [rr 
tive folder giving “t 
all the details! Your fF 
samples processed / 
FREE at no obliga-/ = 
tion! "ae 


SARGEANT & WILBUR, INC. 
181 Weeden Street, Pawtucket, R. |. 


Electric and Fuel-Fired Furnaces 
Atmosphere Generators » Gas Conditioning Equipmen! 
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The Methods. . . The Materials. . .The Machines 


=, EXTRUSION 


OF PLASTICS, RUBBER AND METALS 






by Herbert R. Simonds, 


Consulting Engineer, Archie J. Weith, 


oe ee \ Union Carbide and Carbon Corp., 

4 i \ and William Schack, Former Editor 
——— ~—of': “*Plastics"’. 

ote 2 


Written by three widely recognized authorities in collaboration 
with a special advisory committee, this valuable new book, offers 
you for the first time a complete coverage of extrusion as an im- 


portant processing operation. 


The first part of the book is devoted exclusively to the extrusion 
of plastics. Here, the amazing versatility of the extruding machine 
as an industrial unit is fully described together with all com- 
mercially important methods of dry extrusion. The remainder of 
the book deals with the extrusion of metals and such materials 
as rubber, food products, ceramics, graphite, and even ice. All 
descriptions of extrusion methods are carefully geared to the 
nature and actual operation of factory equipment. 


1952 463 pages $10.00 


Order Your 10-Day Approval Copy From 


REINHOLD PUBLISHING CORPORATION 


Dept. M-578 330 West 42nd Street, New York 36, N. Y. 
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"As welcome as a silver zeolite 
on a lite raft’. . .. Chemical Engineering 


WATER | 
TREATMENT 


For Industrial 
and Other Uses’ | 


by ; 


Eskel 
















val 7 


amnnres 


Taare 


Nordell | 
Permutit Co, be. ‘ ; 





This comprehensive book provides a practical, up-to-date reference 
work on the conditioning and treatment of water supplies for th- 
dustrial and domestic uses. It deals with their impurities (chemical 
compounds, suspended solids, color, odor, taste, etc.) and the meth- 
ods of treatment to fit them for a wide variety of commercial and 
other uses, 

525 fact-crammed pages offer you valuable information on water 
requirements, current water treatment practices in various industries, 
problems and practices relating to boiler feed waters and cooling 
waters, processes and equipment used in treating water, water soften- 
ing processes, sampling precautions and many other topics of import- 
ance to consultants, engineers, chemists and students. 

Extensive tables of conversion factors and other carefully collected 
tabular data make this the most complete book on the subject ever 


published. 
195! 525 pages $12.00 


Send now for your |0-day free examination copy! 


REINHOLD PUBLISHING CORPORATION 


Dept. M-577 
330 West 42nd Street, Now York 36, N. Y. 


















































Victor 70 Series Adding 
Machine. All Die Cast- 
ings by Paramount 


PARAMOUNT 


ALUMINUM DIE CASTINGS 
IN BUSINESS MACHINES 


Sales appeal of this Victor Adding Machine was en- 
hanced by the wise choice of Aluminum Die Castings. Its 
| functional design combined with beauty required castings 
|" that were strong, yet light in weight; castings that would 
mate accurately; castings with a surface finish that would 
satisfy the critical observer’s eye. Paramount offers you 
complete engineering, die making and die casting facilities. 
We invite your inquiry. Descriptive literature available. 


ALUMINUM AND ZINC DIE CASTINGS 


yr ST. JOSEPH 2, MICHIGAN 


For more information, turn to Reader Service Card, Circle No. 543 
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MCDANEL 


HIGH TEMPERATURE 
PORCELAIN 
n) od AN | 





Many of America's foremost 
instrument manufacturers as 
well as scientists, research 
workers and specialized pro- 
ducers depend on McDanel 
to supply porcelain parts to 
meet the special require- 


ments of their work. 


The McDanel Company not 
only fabricates parts to your 
specifications, but develops 
the proper porcelain body 
for the application you may 


have. 


Supplying 
Quality 
Products 
since 


1919 





M“DANEL 


REFRACTORY PORCELAIN CO. 
BEAVER FALLS, PENNA. 


For more information, Circle No. 398 
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News Digest 








likely to continue for another five 
years, Mr. Fink assured his audience. 
“Great expectations’ this year, which 
are based to a great extent -on actual 
accomplishments, marked 
improvement of power and frequency 
range; reduction of noise; improved 
sealing and purification of materials 
to increase life toward the 70,000 hr 
mark; and above all, a better under- 
standing of the defects that have 
dogged the progress of the transistor 
throughout its life. Mr. Fink con- 
cluded with this remark: ‘The 
future of the transistor depends not 
only on solid state physicists and 
chemists who spell out the principles, 
but on the active cooperation of de- 
velopment engineers who can reduce 
these principles to mass production 
practice. This requirement is the 
least certain of solution of all the 
‘great expectations’ of 1953.” 


include: 





Coming Soon in 
MATERIALS & METHODS 


Watch for these important 
and useful 16-page Man- 
uals to appear soon in 
MATERIALS & METHODS. 


Selecting Cleaning Meth- 
ods for Metals—Novem- 
ber 1953. 


Copper as an Engineer- 


ing Material — Decem- 
ber, 1953. 


Also coming in January, 


1954 
Annual Review of Mate- 


rials Engineering Devel- 
opments. 
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DESCRIBED IN ~ 
NEW CATALOG No. 718 


Newcatalogde- “™s 
scribes HPL’s “know- 
how” whichcansave (4 


up to 80% of conven- 
oe 


~ 


tional tooling costs. 


Facilities for pro- 
ducing stampings in 
runs of 25 to 25,000 
pieces in various 
shapes and materi- 
als are described and 
shown. HPL is mak- 
ing this attractive ( > 
four-page catalog \\ 
available to produc- 
tion, purchasing and 
management per- 
sonnel to assist them 
with their stamping 
problems. Catalog 
No. 718 will be seni 
to you upon receipt 
of publication or let- 
terhead request. 











SEE US IN 
BOOTH 933 
METAL SHOW 





Manufacturing Co. 


15195 MILES AVE. CLEVELAND 28, OHIO 
For more information, Circle No. 33! 


MATERIALS & METHODS 























& 





O 












4 


Fo 


ABRASIV 









E CUT-OFF 
MACHINE 


for the Metallur- 
gical Laboratory 


Completely enclosed — 
full protection 
for the operator 


Fast cutting 
Smooth operating 


The Buehler Cut-off Machine No. 1000 is a solidly built 
heavy duty machine free from vibration and side play 


Lv 


with capacity for cutting specimen sections up to 314”, 


Cutting is done on the front of the wheel and is con- 
trolled by a convenient outside lever. With the cover 
closed, the cutting operation can be viewed through a 
heavy wired glass window. Regular equipment includes 
3 HP totally enclosed ball bearing motor 1750 r.p.m., 220 
v., 60 cycle, AC, 3 phase; pump motor 4 HP, 220 v., 60 
cycle, 1 phase; six cut-off wheels 12” x 3/32” x 114”. 
Wheels not in use are stored in a spacious compartment 
in the base, which also contains a removable sludge col- 
lection chamber. The self-contained cooling system pro- 
vides a flood of water for cool cutting. Overall dimensions 
31” x 47” x 64”. Shipping weight, 1400 pounds. 


The BUEHLER line of specimen preparation equipment includes 
~——CUT-OFF MACHINES @¢ SPECIMEN MOUNT PRESSES ¢ 
POWER GRINDERS ¢ EMERY PAPER GRINDERS ®¢ 
HAND GRINDERS ¢ BELT SURFACERS ¢ POLISHERS 
* POLISHING CLOTHS AND POLISHING ABRASIVES 


METALLURGICAL APPARATU 


165 West Wacker 


Buchlr. Xd. 


some —— 


Drive, Chicago 1, Iilinois 


din ntti 


WDuchler 





S ii % | 





on 


(OBER, 


more information, turn to Reader Service Card, Circle No. 537 
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PAINTING 


Can be used in most stand- 
ard spray exhaust booths. 
One dial regulates spindle 
speed from 100 to 400 rpm. 


Another dial controls the 
length of time the spray 
guns operate. Spindle and 


guns, actuated by foot pedal. 
stop automatically as pre- 
determined by dial setting. 
The speed of operation is 
dependent upon the required 
loading time which in turn 
is controlled by the nature 
of the piece being sprayed 
and whether masking de- 
vices are employed. 

Provision is made _ for 
mounting up to four guns, 
one in each corner, as re- 
quired to cover the work. 
Even deposition of paint is 
assured on any job. 


AUTOMATIC, SINGLE-SPINDLE © 


Eliminate Vleed of Colle 
Conveyorized Systems 
on Shorter Runs 


MACHINES 








The work-holder is designed to serve also as a masking device 


when masking is required. 


Driving motor oiled automatically. 


dimensional parts, one 
another, through the 


Cut spray-decorating costs 
by rapidly wet-painting three 







color after 
use of 


ELECTRO-FORMED METAL SPRAY PAINTING MASKS 


(Made by patented process) 


automatic spray decorating machines, and foot-treadle, air- 
operated clamps, fixtures and tools which position and hold 
the piece snugly in the mask and permit the operator to use 


both hands. 


Plug type masks keep depressed areas clear, while spraying 
background; lip-type masks protect background while painting 
depressed areas; and block-cutout, plane-surface-type masks. 
Clean, sharply defined letters and decorative effects are ob- 
tained on intricate die castings, stampings and plastic forms 
by accurate control of painted areas with no fogged edges. 
After-wiping or buffing-off of overspray is unnecessary. The 
“loose” inside of letters and numerals, such as “O” and “6,” 
is held in position by arched bridging to eliminate objection- 


able “ties.” 


We also build mask-washing equipment. 


Send Coupon Now! 


CONFORMING MATRIX CORPORATION 


386 TOLEDO FACTORIES BLDG. 


without obligation, 


Please send, 
spindle painting machines; ( ) 
fixtures; ( 


spray-painting, masking machines; ( 


painting, masking machines; ( 


) Air-operated masking fixtures; ( 


TOLEDO 2, OHIO 


details on ( ) Automatic, single- 
Hand masks; ( ) Mechanical masking 
) Stationary. automatic 
) Rotary-table, automatic, spray- 
) Mask-washing equipment; ( ) Quota- 


tion on masks for parts (or prints) which I am forwarding. 


NAME 
FIRM 
STREET 
CITY & 


STATE... 





For more information, turn to 


Reader Service Card, Circle No. 318 
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New °- Fast - Proven 


REDUCE Diecosts | __‘ [echnical Reports 


All units and parts are interchange- 
able and used seiiatedly in difter- ‘ 
ent arrangements. INCREASE PRESS 

PRODUCTION—Down time is minutes On a Arla S 
as compared to hours for change- 


methods Fieve over. For precision work in all types Fl i 


and sizes of presses. START PRODUC- 


PERFOR ATING TION AT ONCE. Pierce materials up Secwnus 


to %” thick mild steel. Standard sizes 


and NOTCHING and shapes available up to 3 inches. EFFECT OF ALLOYING ELEMEN cI | 














Spe f 
pecial sizes to order. HARDENABILITY OF STEEL: Pa; 


SHEET METALS port. I. R. Kramer, U. S. Naval Re, is 


Laborator) 39 pp. = Report 














Available from Library of Con j a 
lication Board Project, Washi) , ; 
5 A Microfilm $2.25, Photostat ¢ OW 
Factor principle and magnitude of effec NUT 
confirmed for alloying elements mangar of an 
ese, silicon, nickel, copper and molyb& wash¢ 
| num and the effect of columbium Obalt comb 
beryllium, antimony, arsenic,  telluriy; and h 
and germanium has been determined get & 
| hand 
INVESTIGATION OF THE EFFECTS 0; PAL! 
| | WELDING ON THE TRANSITION TEMPERA KA 
| | TURES OF NAvy HIGH TENSILE Loy ail 
| ALLOY STEELS. Metius, Laxar, and Hay} slots 
bower. U. S. Naval Research Labi valor dard 
41 pp. Re port PB 109477. Arail a) assel 
| from the Library of Congress Publicat and 
| Board Project, Washington 25, D. « 
' | Microfilm $2.50, Photostat $3.75. We : al 
Whistler MAGNETIC Dies at work in large inclinable press. Magnetized | eae ae nage oe ‘ 
retainers hold the units. No bolting required. A fast, economical method in te Metlee cnet in, eukalial, P. 
making up a punch and die set for short or long runs. All parts re-usable. test specimens, the Charpy V_ notched 
— 


bar and a high constraint nick bend speci 
men were used to compare the perfor 
ance of welded and unwelded plat 
various temperatures. 


MICRORADIOGRAPHY OF GRAY CAST IRON 
E. I. Salkovitz, J]. H. Schaum and F. W 
Von Batchelder. U S. Naval Resear 
Laborator) 26 pp. Report 
Available from Library of Congress Pu 
lication Board Provect. W ashineton 
D. C. Microfilm $2.00, Photostar $ 
| A limited supply is available from 
Office o} Technical Services, U. §. D 
partment of Commerce, :W ashingtor 
D. C., $.75. The microradiographi: 
nique is described by which graphite 
gtay cast iron may be studied with con 
ventional X-ray equipment. Photo 
micrographs and microradiographs are in . 


Whistler ADJUSTABLE Dies on perforating and notching job, using cluded to permit comparison of th 
Tee slotted die set. With Whistler Adjustable Punch and Die units eer graphite as it appears in the two different 
starts within hours instead of weeks. Last minute job changes made quickly. methods. 













SSE RESEARCH ON THE WELDABILITY 0! 

IRON ALLOYS (WELDABILITY TESTS 0! 
CAST STEELS). McKenna and Fritz. U. § 
Naval Research Laboratory. 26 pp. Re 
| port PB 109327. Available from Librar) 
of Congress Publication Board Proje: 


r 


ae ee La the I 
complete de- | NAME 

toils with prices 

and applica oe 














tion illustra —_— Washington 25, D. C. Microfilm $2.00 
tions. Send for { 
these caress. | ADDRESS from Office of Technical Services, U. S 
1 , - 
Wo onligatior | Department of Commerce, W ashingioi 
, 7 ~ 
| CITY ZONE STATE 25, D. a N RL M 2379, $s. 5. 


| 

| 

| 

| 

| Photostat $3.75. Limited supply available 
| 

| 
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eT 


PROPERTIES OF QUENCHED AND TEM 


PERED HTS PLate. Westfall and Dum- 

S.B. WHISTLER & SONS, Inc. iis us. Nival’ researc Eboraiy 
; ; . 1947. 42 pp. Report PB 10927’. 
Adjustable, Magnetic, Custom and Cam Dies for all Industry Aniililiie tei, Ctheats oh Lianaeias Pu 


756 Military Road, Buffalo 23, N. Y. lication Board Project, Washington 
VISIT US AT BOOTH 2024—NATIONAL METAL SHOW—OCT. 19-23 D. C. Microfilm $2.50, Photostat $6. 
For more information, turn to Reader Service Card, Circle No. 448 





MATERIALS & METHODS 
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For more 
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-piece | a 
Let Doctor e Solve YOUR 
and Lubrication Problems Too... 
Flat Washer bp 





SASHES FASTENING COSTS 


_on sheet metal assemblies —components —parts, etc. 





ow-cost, one-piece (D>, 
Washer Type PAL- Handle ONE part C= 
NUT Lock Nuts do the job 























f an ordinary nut, lock- 

washer and plain washer instead => 

combined. You save parts of Coe |S> or 

and handling operations— Two <S> “THREE 

get speedy, assembly with RECOMMENDED 
BALNUT i A 0 Several types available pint 
spring action holds tight '!n addition to Washer Type ‘D"’ iebsibsiicin io ont 


adequate due to 
extremely high or low 
temperature, solvents, 


under vibration. Built-in shown, there is also "E" type for 
haem = coy and  glectrical terminals, switches, strips 

. Wide range of stan- ‘ 
a fro Ppa gr lr of and studs; radio and TV controls, etc. | inaccessibility, dirt, 


assembly for free samples pressure, etc 


and literature. WASHER TYPE | FACILITIES IN 


16 ee: a, aa \. PA L N U T | PRINCIPAL CITIES 
| 


in Canada TRADE MARK ® 


P. L. Robertson Mfg. Co., Ltd. 4 
Milton, Ontario ‘ele NUT , Inc. Dept. L., P.O. Box 106, North Hollywood, Calif. 
























SAVE on SMALL PARTS 
Small Zine UNBRAKO 


DOLLIN DIE-CASTINGS dryseal-thread 


1000 per Ib. to 3 per Ib. PRESSURE PLUGS 


Produced automatically in Internal Root Crushes External Crest Here 
one operation on special high- 


speed equipment. Cut piece- 


costs ... make two or more HOW THEY WORK 


Parts as one ... reduce SN 


SN 
machining operations. Send st Pacts par S sows 
prints or samples for quota External Root Crushes Internal Crest Here 


tion. Small Parts Folder and In tightening of UNBRAKO Pres- 
Samples on request. sure Plugs, the roots of the 

DOLLIN CORPORATION flattened threads actually crush 
610. So. 21st St., Irvington, N. ). the sharper crests of the mating 
parts. Major and minor diameters 
are positively sealed, pressure 
tight without compound. Stocked 
and sold by leading industrial 
distributors everywhere. Write 
for literature, STANDARD PRESSED 
STEEL Co., Jenkintown 60, Pa. 


ke 
= 7 
Z, 

































Cha Sftede Cae + K SIWAI FOR THE FUTURE 
UNBRAKO SOCKET SCREW DIVISION 





JENKINTOWN Eid PENNSYLVANIA 






For more information, turn to Reader Service Card, Circle No. 337 For more information, turn to Reader Service Card, Circle No. 336 


OCTOBER, 1953 ‘ 257 














BIG Money 
BABBITT 


by using 
PROMET XXX 
LONG SERVICE 
LEAD BASE 


BABBITT 


A fine, velvety grain babbitt made 
entirely from pure virgin metals, per- 
fectly alloyed and heat treated to 
withstand tremendous loads at high 





speeds and elevated temperatures 
that would be dangerous with other 
babbitts. 

Tensile 10,000 

Elong 5.5% 


Compress Strength 10,000 


Promet XXX will not score, cut or 
powder even in lubrication failures. 
The coefficient of friction is consider- 
ably less than that of tin babbitts, 
thus reducing power loss and wear. 
The entire bearing surface 
uniformly, without pitting. 


Simply heat to 900°-1000° F. and 
pour. Can be heated to 2000° F. 
without burning or injury. Repouring 
only refines it. There is no appreci- 
able shrinkage, hence a better con- 
tact with supporting shell, a more 
solid, rigid bearing. 


wears 


Ideal for use in blowers, cement mills, 
clay working machines, compressors, 
conveyors, crushing machinery, diesel 
engines, dredges, fans, machine tools, 
mining machinery, motors and gen- 
erators, paper mills, pumps, rock and 
gravel plants, saws, steel mill bear- 
ings and sugar mills. 

t Supplied in 10 Ib. pigs. 
IMMEDIATE DELIVERY 


Write today for service data sheets 
and quotations. 


THE AMERICAN 
CRUCIBLE PRODUCTS 
COMPANY 


1325 Oberlin Avenue 
Lorain, Ohio, U.S.A. 


For more information, Circle No. 371 
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[THERMAL BEHAVIOR AND MECHANICAI 
PRO rit O | YN-MAN( NESI \ND 
IR MAN NICK ALLOYS 
Kira | Hasu l $. Naval 
Resear l } Report PB 
109332. A / rom Library of Con 
7 Pu Board P ct, Washine 
i 7. ee VM lm; $ 50. Phot 1 
$625 


WELDING AND PROPERTIES OF WELDED 
[TUBING OF THE SAE X4130 COoMPOSI- 


rION. Jackson, Luther, and Pugacz. U. § 
Naval Research Laboratory. 9 pp, Report 
PB 109455. Available from the Library 

Board Project, 


Microhlm $1.25, 


Photostat $1.25. 


Nonferrous 


CAUSES FOR POROSITY AND LEAKAGE IN 
NONFERROUS CASTINGS. R. A. Colton. 


U. S. Naval Research Laboratory, 1945, 

pp Re Pp rt PB 109277. Avail ble 

rom Library of Coneress Publication 
Board 


Project, W asl INnZlON >» ae + ie 
Microfilm $2.25, Photostat $5.00 A series 
of controlled experiments on the effect 


ot phosphorus in gun metal castings. 


COMPARISON OF THE CORROSION RESIS 
rANCE OF ALUMINUM ALLOY ASSEMBLIES 
ANODIZED IN SULPHURIC AND CHROMIC 
ACID. Sierichs, and McCon- 
naughey. U. §. Naval Research Labora- 


, yp} 
Burwell, 


tory, 1945, 18 pp. Report PB 109463. 
{vailable fre Library of Congress Pub- 
Lig Board Project, Washington 
D. ¢ Microfim $1.75, Photostat, $2.50 
Dry PRESSED ALUMINUM _ TITANATE- 
ALUMINUM SILICATE TURBINE STATOR 
BLADES. Ne Wilmore, Bennett. Uni- 
versity of Illi , Dept. of Ceramic En 
nee Urbana, Iii 1950 16 pp., 
Report PB 8 Available from Li 
brar) rf Congre Publication Board 
Projec Washington 25, D. C. Micro- 


hlm $1.75, Photostat $2.50. 


EFFECT OF NOTCHES ON THE FATIGUE 
STRENGTH OF THREE LIGHT ALLOys. Tay- 
lor, Gunn. Great Britain Royal Aircraft 
Establishment, Farnborough, England. 
Aug. 1950. 66 pp. Report PB 109417. 
Available from the Library of Congress 
Publication Board Project, Washington 25, 
D. C. Microfilm $3.00, Photostat $8.75. 
Notched bar tests on aluminum and 
magnesium-zirconium alloys. 


MECHANICAL PROPERTIES OF TITANIUM 
THIRD QUARTERLY PROGRESS REPORT 
Part II. May J, 1951 To AuG. 1, 1951. 
Rosi, Perkins, Alexander. Sylvania Elec- 
tric Products, Inc., Metallurgical Labora- 
tories, Bayside, N. Y. Feb. 1952. 47 pp., 
Report PB 109416. Available from 
Library of Congress 
Proje Washington 25, 
$2.50, photostat $6.25. 


D. C. Microfilm 
Tensile properties 


of commercial titanium investigated in the 


Publication Board 














For applications requiring low 
electrical noise, low and con- 
stant contact drop, high current 
density and minimum weer. 
Used for SELSYNS, DYNA- 
MOTORS, SYNCHROS, ROTA- S 




































DIL: FREE 


SELF-LUBRICATING 








£ 
7 
F 
4 5 
Yer or 


Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or Impossible. 


EXCELLENT DURABILITY © CONSTANT 
CO-EFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
SOLIDIFIES OR CARBONIZES @ OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use for oil- 
free, self-lubricating piston rings, seal rings, thrus! 
washers, friction discs, pump vanes etc. 


OTHER GRAPHALLOY BRUSHES 


PRODUCTS 


TING STRAIN GAGE pick-ups 


and many other applications. 
Brush Holders and Coin Silver 


Slip Rings also available. 


ra 














| 1010 NEPPERHAN AVENUE * YONKERS, NEW YORK 
CT) Please send date on Graphalloy Oil-Free BUSHINGS. 
[_] send dote on BRUSHES ond CONTACTS. 

' 

| NAME & TITLE 

COMPANY ' 
| STREET 

City ZONE STATE 


For more information, Circle No. 307 


MATERIALS & 








METHODS 






















for more information, turn to Reader Service Card, Circle No. 394 


sc ™ BOLTS:NUTS £2 








CLARK BROS. [Ey 


BOLT COMPANY TO: 
COMPLETE A CENTURY OF SERVICE 


Nearing the completion of one hundred years in the fastening 
field, it was at the very beginning that CLARK BROS. knew... 
while initiative starts a business, the trust of others maintains it, 
and only constant effort toward further improvement expands it. 


—_— 


Since 1854 dependability of product and honesty of policy have 
provided the CLARK BROS. BOLT COMPANY with a solid founda- 
tion upon which to build another century of service to those 
requiring bolts, nuts, rivets and screws wherever 
fastening fast with greater security is a must. 


GLARK Bros Rout (9 


155 Canal Street. 
| MILLDALE, CONN 


Export Dept.: Suite 513, 25 Beaver St., N. Y. 4, N. Y. 
Whitehall 4-4392 





RIVETS: S 














Perforated Holes 


This mouse hole screens out “foreign” matter just as 
H & K perforated metal cleans and sizes hundreds 
of materials in processing and manufacturing. The 
mouse made its hole of the proper size. You can 
select from a wide range of sizes and shapes the 
perforations which will best serve your needs. 

Our perforations ore accurate to size, uniformly 
spaced and can be furnished in any metal you want, 
as well as in plywood, hardboard, plastic and other 
materials available in sheet, plate or coils. 

We invite those requiring perforated material to 
ask for our catalog No. 62 and to remember that 
“lf it con be perforated H & K can perforate it.” 


The . - 
Harrington & King 
Pers RATING Co 
5671 Fillmore Street, Chicago 44, Illinois 
T14 Liberty Street, New York 6, New York 


For more information, turn to Reader Service Card, Circle No. 335 
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THOSE WHO KNOW 
CONSULT 


Manco! 


These medallions are being molded 
by the Ford Motor 
given away as 
Ford Rotunda 
anniversary. 


Company 
souvenirs f 
during their 50th 


Shown are the master steel hob, 
furnished by The Union Steel Stamp 
and Die Engravers, Detroit; the 
TRU-CAST Beryliium Copper Cavity; 
and the plastic medallion. 


Note the exacting reproduction, the 
clean, sharp fidelity. More than 
2000 satisfied customers attest that 
for the best you specify 


MANCO TRU-CAST BERYLLIUM 
COPPER CAVITIES AND CORES 


Write today for new brochure. 


MANCO PRODUCTS, 


Schaefer Rd. Melvindale, Mich, 


Telephone — Detroit: WArwick 8-741] 


. 2s 
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The greatest cost—saving, 
labor—saving FINISHING 
DEVELOPMENT in a decade! 




















If you produce parts that require 
finishing, write today for NEW, FREE 
52-PAGE CATALOG, 
“Supersheen Speed Finishing”. Learn 
how Supersheen Speed Finishing saves 
up to 95% on almost all types of parts 
with absolute uniformity, fewer re- 
jects, finer finishes! 


Dept .F-10 


eye-opening 


AMERICA’S LARGEST MANUFACTURER OF ADVANCED BARREL 
FINISHING EQUIPMENT — MATERIALS AND COMPOUNDS 


ALBERT LEA, MINNESOTA 


For more information, turn to Reader's Service Circle No. 311 
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THERMAL EXPANSION COEFFICIENTS OI! 
CHROMIUM. TITANIUM AND ZIRCONIUM 
CARBIDES. Great Britain Royal Aircraft 


NEW S Establishment Farnborough, England, 

; 1950. 15 pb.. Report PB 109297. Availa 
IMPROVED . Ao decee Eihesey of Commie aaaaa 
SILICONE-BASE | Board Project, Washington 25, D. C. 


Microfilm $1.75 
- HEAT- RESISTANT WELDABILITY ol REYNOLDS R3017 
FINISH WROUGHT ALUMINUM ALLOY. W. R. 


Write fc 
pYRASTI 


Bulletin 


Make 
ALLO 








Apbblett. U. §. Naval Research Laboratory, 
1945. 25 pp. Report PB 109481. Availa- for re) 
ryrOmM [Dé Lit rary Pr * ONLTESS, Pu } 
f Soard Project, Washington 25, : 
cat . } oject, : ag he BARNABY MFG. CO. of Bridgeport, 
hy, ; far <2 74s icv nin s (it) ee ‘ RB 
. % “isi Conn., reports: “Our close proximity to 
salt water has given us problems in rust 
Plastics prevention for many years. We have 
experimented with many black oxide 
DIELECTRIC BREAKDOWN OF PLASTICS A finishes but none has proven as success- 
RADIO FREQUENCIES. J. J. Chapman, ]. ful, safe, and inexpensive as DU-LITE— 
W. Dzimianski, C. F. Miller. Johns Hop- our tools have better sales appeal—our omen 
kins University, July 1949. Report PB volume has been on the increase ever 
109419. 59 pp. Photos, Graphs, Tables. since we started using this modern, 
Available from Library of Congress Pub- progressive oxide finish.” 
lication Board Project, Washington 25 
wt : Sie Te PY Depend on Du-Lite, the metal-finishin 
D gy Micri ft] 9; $2? 75. P; orostat $7.50 P ’ 9 


specialists, for the most efficient and 
economical cleaners, black oxide fin- 
ishes and phosphate coatings. Write for 
full details on: 
Du-Lite Black Oxide for Steel. 
3-0 Black Oxide for stainless steel and 
malleable iron. 


TEST ON INSULATING MATERIAL MOULD SD Compound for removing occluded salts. 
ARTA 192-A. Submitted by Westinghous. 


Results of examination of the dielectric 
breakdown of ceramics, rigid thermoplas 
s, molded thermosetting and laminated 
thermosetting materials under radio fre 
quencies. Data are useful for design and 
development of radio frequency devices 











Phosteel and Phospray for phosphatizing 


as Electric and Manufacturing ¢ R. L steel, iron or zinc. 
lear ¢ W hte, wes ; wal Ported l she ‘. > . . 
SICON, 10 gleaming ncinerator McFolin, | 3 Nai al Re winds i Lat Va Du-Lite Non-Acid Black Oxide for copper 
: hosen ror this home ! cance to fory Axg. 1945, Re port PB 109318. and copper alloys. 
C > . @ 2 oh resis we ‘ " 25 . j _ . . . 

because Of I Saal color an Available from Library of Congress Pub- Dynakleen for bright cleaning all metals. 

‘ xce j , ? F P > , f 7 Al bj rz 5 . . : . . 
heat, us ~¢ nd its adhesion lication B ard Py pject, Vy ashingion 2), Kwikseal and Proctoil water displacing oils. 
gloss retention, ty. Sicon has D. C. Microfilm $1.75, Photostat $2.50. | O 4 ' f 4 mM 
t ; ; 

and ae a finishing wherever Limited supply available from Office of oo a tas es of parts a _ 
revoiaenperacures pose 4 prop: | Technical Services, U. S$. Department of process mem vor your Gpproval. 

hig t color app Commerce. Washington 25,°D.: Ca O90. Se een ae eeanaaeanasuaessess 


lem, Write for lates 
cation data. TEST OF THERMACOT! PROTECTIVE | 
| COATING. Submitted by Thermacoat Co., | 
| Los Angeles, Calif. F. M. Holcomb. U. | 
S. Naval Research Laboratory. Sept., | 
1943. Report PB 109323. 11 pp. ‘Availa- | 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 


Send more information on Du-Lite.....eee++ O 
Send information on metal finishing products... O 





| Have your representative call....eeeeeee+* LI 
ble from Library ot Conere cs Publication fg NGM... eceeeeeeeerererereneneneneneserensnecaamennneaeannnsenesns 
| Board Project, Washington 25, D. C. | 

| Microfilm $1.75, Photostat $2.50. 
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manufactured exclusively b Coatings 


MM. I iD, “AND Optics OF PAINTS. SECOND REPORT; | . € 
SPECTRAL REFLECTIVITY OF COMMERCIAL 
INDUSTRIAL FINISHES co. INFRA-RED REFLECTING PAINTS TO 2.5 | xy) ts Dj t e 
Waukegan, Illinois ; , - 


* 1S “i. Sand fOn and W 
ENAMELS + SYNTHETICS | Microns. J. A. Sander R 


LACQUERS - VARNISHES Holm. U. 9 Naval Researci Lal wvwaiory, METAL FINISHING SPECIALISTS 
Jan., 1943 30 pp. Report PB 109509 
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PYRASTEEL 
TUBES 


Write for 
PYRASTEEL 
Bulletin 
Six-inch shells are inserted in 
Makers of these PYRASTEEL bell-joint tubes. 


Then the tubes are placed end to end, form- 
ing long lines through which are pushed the shells 


ALLOY STEEL 


for over 45 years ; con ts 
at the proper heat treating temperature, which is proved 


to be rapid and economical. Just another of the multitude of uses 


of PYRASTEEL for high temperature applications. 


ort, 

to 
ust 
ve 


* B CHICAGO STEEL FOUNDRY (0), Kedzie Ave. & 27th st., Chicago 32, Illinois 


FLUXOLDER SOLDER PAINT 
SIMPLIFIES SOLDERING 


The job shown in the illustration was to sweat together the parts of an 
hydraulic jack consisting of a steel ram tube and a gun metal ram 
tube body. It was necessary to obtain a pull-strength of not less than 
22 tons per square inch. Three methods of sweat soldering were tried: 















METHOD 1. With ordinary § stick METHOD 3. Fluxolder Solder Paint 


solder the joints failed when a wee teuched 
pull-strength of 11/2 tons per square 


inch was applied. without preparatory cleaning and the 


on to the surfaces 








WRITE FOR 
TEST SAMPLE 
and Address 

Of Nearest Jobber 


parts heated with torch. In production 


METHOD 2. Silver brazing was tried this gave 100% sound jeints at 


and, while satisfactory joints were 
obtained, this method was too 1/10th of the cost of any other 


expensive. satisfactory method of sweating. 












FLUXOLDER SOLDER PAINT 


For Tinning and Sweat Soldering 


Flux, f, / Apply by brushing, spraying or dipping—heat | 
| by any convenient means—and the job’s done. | 
FLUXOLDER 
AS IT SOLDER. PRODUCTS CO. 


511 West Larned St. 
Detroit 26, Mich. 
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“GERVRITE | 


THERMOCOUPLE | 


the head that’s ahead 
in every way... 


This new ‘‘Serv-Rite’’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex- 
traordinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removal or 
tightening of the cap —a quarter turn 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of %”, 3%”, or 1” IPS opening 
for the protecting tube, you can standard- 
ize on one style head. 


a 


The connector block is of a material | 


especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim- 
plify the making of the lead wire connec- 
tions. The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection. 


Install a ‘‘Serv-Rite’’ 
head and see for yourself how much 
better it really is. 


Write for complete details 


GORDON 


4421 


SERVICE 


CLAUD S. GORDON CO. 


Manvufacturers + Engineers « Distributors 


Thermocouples & Accessories + Temperature Control 
Instruments + Industrial Furnaces & Ovens 
Metallurgical Testing Machines 


Dept. 24 . 3000 South Wallace St., Chicago 16, Ill. 
Dept. 24. 2035 Hamilton Ave., Cleveland 14, Ohio 





al 
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frasla m Libra t Cong) Pu 
licati Board Proje W ashingto 

D. C. Microfilm $2.00, Photostat $3 
HEAT REFLECTING COATINGS FOR FLY 
woop -AIRPLANES AND GLIDERS. R. [ 
Benemel ima |. Leonar { 5 Na 
Research Laboratory, Jan. 1944, 33 pp 
Available from Library of Congres 
Publication Board Project, Wash. 25, 
D. C. Microfilm $2.25, photostat $5.09 
Infra-red reflecting enamels of various 
colors. 

ANTI-FOULING PAINT STUDIES. PART II 
AN INVESTIGATION OF THE INHERENT 
ERRORS IN LEACHING RATE MEASURE- 
MENTS. J. B. Ballentine, W. H. Stewart, 
A. L. Alexander. U. §. Naval Research 
Laboratory, Jan., 1946. 43 pp. Report 
PB 109506. Available from the Librar) 


Publication Board Project, 
D. C. Microfilm $2.50, 


of Congress, 
Washington 25, 
Photostat $6.25. 


ANTI-FOULING PAINTS ADAPT- 
ABLE TO IMMERSED RUBBER COMPO 
NENTS. A. L. Alexander. U. S. Naval 
Research Laboratory. Dec., 1944. 26 pp. 
Report PB Available 
Library of Congre Publication Board 
Project, W ashington 25, D. ¢ Microfilm 
$2.00, Photostat $3.75. Experiments 1n 
the development of underwater 
paints adaptable to rubber surfaces. 


FLEXIBLI 


109508. from the 


elastic 


OXIDATION ‘TESTS ON NICKEL PLATED 
TiraANiuM, D. A. Sutcliff. Great Britain 
Royal Aircraft Establishment, Farnboroug/ 
England, 1950. 4 pp. graphs, Report PB 
108808. Available from the Library of 
Congress Publication Board Project, 
Washington 25, D. C. Microfilm $1.2 

Photostat $1.25. Rate of 
nickel plated titanium in air at 800 (¢ 
compared to unplated titantum and pure 


nickel. 


SUBSTITUTES FOR TIN COATINGS ON Cop 
PER WIRES, FINAL Report. Battelle 
Memorial Institute, 1948. 158 pp., Report 
PB 109472. Available from Library of 
Congress, Publication Board Project, 
Washington 25. 57). Microfilm $6.00. 
Photostat $20.00. 


oxidation of 


VAPOR DEPOSITION OF METALS ON 
CERAMIC ParTicLtes. J. E. Cline, J. 
Wulff, Massachusetts Institute of Tech- 


nology, 12 pp. Report PB 109028. Availa- 
ble from Library of Congress Publication 
Board Project, Washington 25, D. C. 
Microfilm 109028. Investigation of coat- 
ing ceramic particles by vapor deposition 
for the production of high temperature 
metal-ceramic bodies. Methods are de- 
scribed for coating ceramics such as 
silica, silicon carbide and alumina with 
molybdenum and nickel. 


General 


FAILURE OF ELECTRONIC EQUIPMENT 
UNDER TROPICAL SERVICE CONDITIONS. 
J. M. Leonard. U. S. Naval Research 
Laboratory. 10 pp. Report PB 109521. 















NEW 


Lorco compounds 
put new precision 
into barrel 
finishing 


NEW LORCO COMPOUNDS enable 
you to actually remove metal and 
achieve extremely low micro-inch 
finishes in greatly reduced time 
cycles. They create outstanding metal 
color and luster, and enable you to 
tumble parts which previously defied 
normal tumbling operations, 


VERY HIGH CONCENTRATION of 
these precision barrel finishing com- 
pounds reduces storage problems and 
transportation costs . . . in most cases, 
you use ounces as compared to 
pounds. Annual savings amount to a 
considerable amount of money. 


Working samples of most Lorco Com- 
pounds are yours without charge... 
prove their efficiency, their superior 
results, in your own plant on your 
own metal products. In addition, Lord 
Chemical Corporation will process 
sample parts and render all technical 
assistance and recommendations 
gratis. 


For precision barrel finishing, descal- 
ing, deburring, finishing, coloring, 
and burnishing . . . standardize on 
Lorco Compounds. We also offer 
tumbling barrels and auxiliary equip- 
ment... and tumbling media of all 
types. Write for details. 


CASE HISTORY BROCHURE describ- 
ing Lorco Compounds is yours on re- 
qvest. 


Write for Bulletin LCC-53-1. 


LORD -: 


CHEMICAL CORPORATION 






x * 














BARREL FINISHING 
COMPOUNDS @ TUMBLING 
BARRELS @ MEDIA AND 
AUXILIARY EQUIPMENT 


2068 S$. QUEEN ST. 
YORK 3, PENNA. 










For more information, Circle No. 386 


& METHODS 


MATERIALS 





















































NEW 


HIGH SPECIFIC 
ACTIVITY 


COBALT 60 


GREATER THAN 
3 





88mc./mm. 


FOR 


INDUSTRIAL 
RADIOGRAPHY 


This concentrated source of energy 
assures: 


* smaller focal spot 
¢ shortest exposure times 


* best definition yet possible. 


This new Cobalt 60 is now available 
at reduced prices. 


FOR FURTHER INFORMATION, WRITE DEPT. MM 





ATOMIC ENERGY OF CANADA 


LIMITED 
COMMERCIAL PRODUCTS DIVISION 
P.O. BOX 93 ° OTTAWA, CANADA 


—__ 





For more information, turn to Reader Service Card, Circle No. 447 


OCTOBER, 1953 F 


| 

| NEED A LIGHT 

| WEIGHT, CORROSION- 
PROOF STRUCTURE? 


e+e your answer may be 


Ampeoflex 


.-- ERHAUST SYSTEMS 





---DIPPING BASKETS 





--- TANKS 





AMPCOFLEX < is both a corrosion- 
proof and self-supporting material 
that provides extraordinary service under adverse plant 
and processing conditions. It is an unplasticized, rigid 
polyvinyl chloride, inert to most acids, salts, alkalies, and 
standard pickling and plating solutions. 

With AMPCOFLEX, ATLAS has developed specialized 
fabrication techniques making the advantages of this mate- 
rial available in strong, practical fabricated equipment. Any 
AMPCOFLEX fabrication requirement can be fulfilled in 
the ATLAS shops. Moreover, ATLAS is prepared to furnish 
all accessories . . . nuts, bolts, gaskets, pipe and pipe fittings 

. so that there will be no weak link in your entirely 


corrosion-proof AMPCOFLExX installation. 


FOR COMPLETE 
DATA, 
write for Bulletin 9-1. 


ATLAS MINERAL PRODUCTS CO. 
MERTZTOWN, PENNSYLVANIA 







a». self-supporting, corrosion-proof structu ’ 
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metal working tool! 
di-acro’ BOX FINGER BRAKE 


Accurately, Easily, Quickly Form and Dup- 
licate a Wide Variety of Shapes in Metal 
as Heavy as 16 Gavge— Widths up toe 24” 
—with Versatile Di-Acro Brakes. 











A number of forming jobs can be 
done with the Di-Acro Box 
Finger Brake, by simply adjust- 
ing or changing the type of mount- 
ing bar on the contact surface. 
Di-Acro Finger Brake is: 


@ Box and Pan Brake — when 
equipped with a complete set 
of Box Fingers. 


@ Open End Brake— when Open 
End Finger is installed in place 
of Box Fingers. 


@ Bar Folder — when an Acute 
Angle Bar replaces the Box 
Finger Bar mounting. 


@ Standard Brake when a 
Forming Bar is mounted for 
heavy operations. 

Di-Acro Standard and Radius Brakes 

are also available. Ten models in all. 


*pronounced Die-ack-ro 





WANT MORE INFORMATION? 
Send for New 32-Page Catalog 


Gives facts on Di-Acro 
Brakes and also both 
hand and power operated 
wae) “Di-Acro Benders, Notch- 
ers, Punch Presses, Rod 
Parters, Rollers and Shears. Mail your 
request today. 
Creators of 

""Die-Less Duplicating”’ 


















O'NEIL-IRWIN 


MFG. CO. 
382 Eighth Ave. 
Loke City, Minn. 


PRECISION 
METALWORKING 
UV LiG@ibis: 


For more information, Circle No. 422 
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Technical Reports... 











continued from page 262 


Service U. S. Department of 
Commerce, W ashington 25. D. C. for 
: ; 
$.25. A discussion of the environmental 


factors which are largely responsible for 
the failure of electronic equipment in the 


tropics. 


Corrective measures are described. 


SELECTED GOVERNMENT RESEARCH RE- 
PORTS VOL. 6: STRENGTH AND STRENGTH 
TESTING OF MATERIALS. Great Britain 
Ministry of Supply. PART 1: THEORETICAL 
PAPERS ON STRENGTH AND DEFORMA- 
TION. 1952, 266 pp., photos, drawings, 
graphs and tables. Available from British 
Information Services, 30 Rockefeller Plaza. 
New York 20, N. Y. $11.00. S. O. Code 
No. 47-166-6-1. Contents include 13 
reports on the strength and deformation 
of materials. PART II: TESTING METHODS 
AND TEST RESULTS. 1952, 257 pp., pho- 

‘, diagrams, graphs and tables. Available 
fr om British In tformatio n 
Rockefeller Plaza, New York 20, N. Y. 
$11.00. Contents include 16 reports on 
testing methods and results selected from 
1952 publication. 


Services, 30 


SOME APPARATUS FOR MELTING REAC- 
TIVE ALLOYS WITH HIGH MELTING 
Points. Sutcliff, Forsyth, and Bickerdike. 
Great Britain Royal Aircraft Establish- 
ment, Farnborough, England. 1950, 16 
bp., Report PB 108809. Available from 
Library of Congress, Publication Board 
Project, Washington 25, D. C. Microfilm 
$1.75, Photostat $2.50. A small arc fur- 

and titanium base alloys 
melting on 


! ror titaniun 
Effect of some mechanical 
properties of titanium. Appendix: Hard- 
ness testing of titanium 


PROCESS OF DEFORMATION AND WORK- 
RDENING UNDER FATIGUE 
Fors yti Great Britain Royal Aircraft 
Farnborough England. 
18 pp. Report PB 109302. Availa- 
sé rom Library oT Ce ymevress, Publication 
Board Project, Washingion 25, D. C. 
Microfilm $1.75. Photostat $2.50. 


STRESSES. 


cea) on »* 
i #4 OMmeni, 


PROPERTIES OF ELECTRICAL INSULATING 
MATERIALS AND METHODS oF TEST. 
Great Britain National Physical Labora- 
tory, Aerodynamics Division. 1952, 23 pp. 
Available from British Information Ser- 
vices, 30 Rocke fe ller Plaza, Neu York 20, 
Ni Y. $.35. 


ANIMAL Fats IN Hot Dip _ TINNING. 
Fochtman, Kinney, Ference, Riemen- 
schnieder, Morris and Ault. U. S. Bureau 
of Agriculture and Industrial Chemistry, 
Eastern Regional Research Laboratory, 
Philadelphia, Pa., and Armour Research 
Foundation, Chicago, Ill. April 1953. 
18 pp. tables. Available from U. S§. De- 
partment of Agriculture Eastern Regional 
Research Laboratory, Philadelphia 18, Pa. 
Substitution of animal fat for palm oil in 
tinplating 





| WHY GUESS THE 
| | TEMPERATURE 


Radiation 
Pyrometer 


Tells spot temperatures instantly ip 
heat-treating furnaces, kilns forgings 
and fire boxes. No thermocouples, lead 
wires or accessories needed! Teinpera. 
ture indicated on direct-reading dia! a 
a press of the button. Any operator ca: 
use it. ‘Two double-ranges for all plan: 
needs. Write for FREE Catalog No. 100 


PYRO 


Optical 
Pyrometer 


Determines temperatures 
of minute spots, fast- 
moving objects and 
smallest streams — at a 
glance! No _ correction 
charts or accessories 
needed. Easy to use— 
weighs only 3 lbs. Spe- 
cial types available to 
show true spout and pour- 
ing temps. of molten fer- 
rous metal measured in 
open. Five temp. ranges. 
Write for FREE Catalog 
No. 80. 

















measuring jobs. 
types of thermocouples; all 
changeahle in seconds with no recali 


compensator, 
moisture 
proof. 
4%” indicator. 


alogue No. 165. 


BETTER 
TEMPERATURE 
CONTPOL FOR 
NON-FERROUS 

FOUNDRIES 








Pyrometer is 


Instantl 
able 





scale. 





| alogue No. 150. 
| New Plant & Laboratory 
| 


Immersion and Surface Pyrometers 
for over 25 years. 





EIGHT INSTRUMENTS ALL IN ONE 


The improved PYRO Surface Pyro- 
meter handles all surface temperature 
Has selection of 8 
inter- 
bration or adjustment. 
Automatic cold end 
shock, 
and dust 
Accurate, big 
Avail- 
able in 5 temperature 
ranges. Get FREE Cat- 


The Pyro Immersion 
shock 
proof, moisture proof, 
dust proof, immune to 
magnetic influences. 
Shielded steel housing. 
interchange- 
thermocouples 
without adjustment or 
recalibration. Large 4 
Equipped with 
exclusive Lock Swivel. 
Ranges 0-1500 and 0- 
2500 F. Get FREE Cat- 


THE PYROMETER INSTRUMENT CO. 
BERGENFIELD 27, NEW JERSEY 


Manufacturers of Pyro Optical, Radiation 
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LENAPE 
. STUDDING OUTLETS 


| offer many 
advantages 











Curved Stud- 
ding Outlets or 

Pads in ASA sizes 
and standards pro- 

n vide reinforcement of 
: the shell opening. Stud- 
F ding outlets, naturally 
short in height and pro- 
| viding reinforcement of 
: the opening, have design 
appeal, economy in 
price and fabrication, and advantages in use. 





For 38 years, Atlantic Steel 

Company has been turning out 

quality steel castings of all 

sizes from 5 to 15,000 pounds. 
| The experience and know how 
which Atlantic Engineers have 
acquired in this period can be | 
put to work for you to help | 
solve your casting problems. 
We can assure you prompt 
efficient service. 


ARE YOU RECEIVING 

Our house organ ‘Atlantic 
Axioms'’? You'll find it very 
pleasant reading, Request a | 


copy on your company letter- 
head. 





Important applications include interdeck access 
openings on small diameter towers or columns, 
boiler mountings, clean-out or observation ports, 
and similar uses in close-clearance locations. 





Sizes 16’’ and larger (even to 30’’ I.D.) are ideal 
access openings and in 18” and 20” sizes are the most 
modern and economical manway for LPG tanks. 


Complete standards on page 
[\ 32-33 of Lenape Catalog 9-49. 


Attantic == 


LENAPE HYDRAULIC PRESSING & FORGING CO. : : ; STEEL CASTINGS COMPANY 








L 23 u DEPT. 112 ® WEST CHESTER, PA. € Sixth and Lloyd Streets Chester, Pe. 
a RED MAN 


PRODUCTS eae ye eo Chester 3-4181 


test metal hardness. SAVE MONEY 











On reproducing intricate parts with... 


| PRECISION INVESTMENT CASTING! 


You'll eliminate costly machining operations 
and cut tooling and production costs with Pre- 


cision Investment Casting. This precision proc- 
ess is the economical way to— 

& 

= 





® Cast intricate, undercut parts to critical 
dimensions and finishes. 


: ® Cast parts where limited volume or high 
A temperature of metal does not permit use 
7 ) of die-casting. 

















® Cast parts with shapes too intricate to forge. 
® Cast metals too hard for economical machin- 


" 
directly on any size jot ing oF finishing 


AT THE METALS SHOW— 
You'll see many examples of precision invest- 





of each instrument. Direct dil reedings .... no| | ment casting. Ask about it—talk about it— 

. i. , 

calculations or conversion charts. Available in chances are you i get many ideas on how you 
Rockwell “A”, “B”, “C’, “15” and Brinell can use this modern casting technique to im- 


Scales. Tests any size, shape, type metal, prove designs and lower costs. 


sminerie®! weirs For soower ex wo || GET THE INVESTMENT CASTING STORY 


metal hardnes 


TERRITORIES OPEN! Write today for free 12-page descriptive book- 

DISTRIBUTORS INQUIRE! let——"‘MODERN PRECISION INVESTMENT CAST- 

ING.”’ The most complete source of facts and 
data available today. 

@nulectured in the United Stetes 


ALEXANDER SAUNDERS & CO. 
Precision Casting Equipment & Supplies 
93 Bedford St. New York 14, N. Y. 


WaAtkins 4-8880 
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New Aluminum 


Sprays Without Spatter 





| Controlled overspray of 
| Roylac Aluminum prevents 
| spattered background surfaces 





The special vehicle and solvents in 
Roylac Aluminum permit safe spray- 
painting where background surface 
spatter must be avoided. In the test 
below, identical spray-guns, with 
identical adjustments, are connected 
to the same compressed air source. 
| One gun contains Roylac, the other 
another high grade aluminum paint. 


~ ~s. ie ad ‘ 


eee 


A tarpaper background was placed four 
feet beyond the wire fence for this com- 
parison test. The nearest gun contains 
Roylac. Roylac Aluminum dries in motion 
within four feet of the gun, falling away as 
a cottony, non-adherent powder. 


After the fence is thoroughly coated, the 
background opposite the Roylac gun re- 
mains clear of spatter. Roylac Aluminum, 
with its controlled overspray, is a corrosion- 
resistant, plasticized, bright aluminum of 
outstanding quality. 


Roylac Aluminum is plasticized to 
provide a tight bonding, corrosion- 
resistant film with a bright aluminum 
finish. It is especially effective in 
corrosive atmospheres. Roylac forms 
a tough, flexible film, effective for 
sealing porous surfaces. It is non- 
reactive with aluminum, steel, gal- 
vanized and other basic metals — 
won't alligator, crack or peel. Ac- 
cepted as a fast-drying, economical 
product finish coat, it covers up to 
800 sq. ft. per gallon. 

For Test Sample, Specifications and 
Prices Write on Letterhead to: 


ROYSTON 
LABORATORIES, INC. 


P.O. BOX 112-G, BLAWNOX, PA. 
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News of Engineers 





Ralpb D. Parker has been elected presi 
dent of Canadian Nickel Co.. Ltd.. Inte: 
national Nickel Co. subsidiary which 
conducts its exploration and prospe 

Ta 

Dr. Wail 1. Donohue has been elect 


research in chemical 
problems at the Edison Lab 


ed to the staff for 
engineering 
oratory. 


O.K. Irgens has been appointed devel 
pment and service chemist at Hanson 
Van Winkle Munning Co. 

( } 1% , H. ( AL } yi has ioined 


Foot Mineral Co.'s Research and Devel 
opment Dept. as head of the 


Div. 


Ceramic 


Leslie L. Hotsenpiller has been elected 
vice president for manufacturing of Na 
tional Radiator Co. Mr. Hotsenpiller has 
been director of 
1952. 


manufacturing since 


Election of Herman L. 


president, operations, of Clevite Corp. has 


eckles as vice 
} | 
yveen announced 


Henry J]. Barten and Dr. Eric F. Lype 
have been promoted to senior engineers 
in the Propulsion and Structural Research 
Dept 
linois Institute of Technology. Other ap 


at Armour Research Foundation, I 


pointments at the Foundation include 
John T. Kirkland as assistant supervisor 
in charge of the missiles section; Leo A 
Schmidt as assistant supervisor in charg 
f the flow and aerodynamics section, and 
R 1. Rosenblu and Norman W 
Curey as assistant supervisors, Mechan 
ism and Dynamics Dept. 


D) Ral pi Vi 
need to the 
ill electrochemical activities for Dow 
Chemical Co. In his new capacity. Dr. 
Hunter 


erations on a 


Hunter has been ad 


position of staff coordinator 


will coordinate electrochemical op- 
company-wide basis and 
research and 
information. Howard E. 
Houser, associated with Dow since 1927 
and assistant to Dr. Hunter in the Mid- 
land Div., has been named division head 
of chlorine, graphite and ammonia oper- 
ations. Dr. Hunter will retain active 
charge of the Midland Electrochemical 
Laboratory which will continue under the 
immediate of Dr. Robert D. 
Blue. 


facilitate the exchange of 
development 


direction 


Two research chemists of the Corning 
Glass Works, will be awarded John Price 
Wetherill Medals by The Franklin Insti- 
tute of the State of Penn. for their dis- 
covery of a revolutionary photosensitive 
glass process. The men are Dr. §. Donald 
Stookey and Dr. Robert H. Dalton. 


Robert B. Glenn has been appointed 
plant superintendent at Taylor Fibre Co. 
Mr. Glenn was formerly superintendent 
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THIS PHOTO shows radium being used 
to take a radium-radiograph of « weld 
Placing the radium centrally in the pips 
and the film on the outside (held ;, 
place by white tape) permits radiograph. 
ing the entire circumferential weld with 
one exposure. 


ADIUM 


for the tough 
weld inspection 
jobs 

because radium-radio- 
graphing equipment is 

1. Portable 

2. Easily handled 

3. No training needed to 


operate 
4. Economical 

































For the same reasons tha! radium-radiog- 
raphy has won nearly universal accep!- 
ance in steel foundries throughout the 
country, if is becoming the preferred 
means of inspection in welding shops. 


No capital investment is required to have 
radium-radiography available for the in 
spection of welds because the equipmen! 
may be rented or leased with economy. 


Write today for case histories and addi- 
tional information. 


RADIUM 
CHEMICAL 
CO., INC. 


161 East 42 Street, New York 17, N. 
Marshall Field Annex Bldg., Chicago, ill. 


For more information, Circle No. 397 
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Customer Reports: 





















“We Switched to Continuous-Cast Bronzes... 
Rejects Now Nesgligible...No Field Failures” 





Useg 
weld 
Pipe 


id 


with 


Mh ccuen Bros., Inc... Richmond, Calif., had heavy losses due 
h to rejects of pump bearings made from sand-cast bronze. 


Nn “Since switching to ASArRco Continuous-Cast Bronzes (75% Cu, 
5% Sn, 20% Pb. and 83% Cu. 7% Sn. 7% Pb. 3% Zn). 
REJECTS ARE NEGLIGIBLE, and there have been no field failures.” 


says Mr. R. Delahay, Jacuzzi production engineer. 


10- 
Here’s why Asarco Continuous-Cast Bronzes cut rejects: 
porosity, dirt, hard and soft spots are non-existent; alloy constituents 
are uniformly distributed. Also, dimensions are held to 
close tolerances: +0.004” to —0.006” on O.D., and tube concentricities 
to within 1.5% of wall thickness. Fatigue and impact 
characteristics are up to 100% better than those of sand-casi or 
permanent mold stock; tensile and yield strengths are 
appreciably higher. All stock for machining is Medart-straightened 
log: 
opt. Asarco Continuous-Cast Bronzes are available in rods, 
the tubes and shapes . . . in many alloys, made to your specifi 
red requirements if necessary. Lengths are cut to the exact size you want 
up to 12’ (standard) or 20’ by special arrangement. 
ave 
in- 
en! 
ny. 
di- 


GC NTNU OUGee! 





West Coast Sales Agent: 
KINGWELL BROS. LTD., 457 Minna Street, San Francisco, Calif. 


© @ American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana 


For more information, turn to Reader Service Card, Circle Ne. 380 
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For more information, Circle No. 437 


INVESTMENT 
CASTINGS 


Castings pass 
100% X-ray inspection. 
Material: Alloy Steel AISI 8620 


THE ILLUSTRATION SHOWS 

A PAIR OF LEVERS USED IN 

A HIGH-SPEED GUN BREECH 
MECHANISM 





(THESE PARTS WERE 
PREVIOUSLY MACHINED 
FROM SAE 1020 FORG- 
INGS. A CONSIDERABLE 
SAVING IN COST WAS 
REALIZED BY USING AN 
EPCO INVESTMENT CASTING 





SEND US YOUR DRAWINGS 
FOR QUOTATION ON PARTS 
WHERE EXTRA QUALITY 

MUST BE MAINTAINED 


N. J. HIGHWAY 79 
MORGANVILLE, N. J. 
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News of Engineers 





of the Phenol Dept. and will be suc- 
ceeded in that capacity by Fred O’Connell 


Dr. Aron Wexler has been appointed 
manager otf the Magnetics and Solid State 
Physics Dept., Westinghouse Researcl 


Laboratories 


L. B. McKnight has been elected pres 
ident and chief executive officer of Chain 


Belt Co 


Retirement of Edgar L. Bailey as staff 
electrical engineer, Chrysler Corp., aftet 
more than 23 years of service has been 
announced. Edward D. Heins has been 
appointed chief engineer of the company’s 
Export Div. 


Mark L. Shepard has been made man- 
ager of the Richmond Div., Gar Wood 
Industries to succeed J]. B. Steed, who re- 
ports to the company’s executive office for 
a new assignment. 


Dr. M. C. Teague has been appointed 
president of Lock Thread Corp. Dr. 
Teague succeeds Samuel J]. Metzger, Jr 
who will continue as a director of the 
corporation. 


Fusite Corp. has announced the follow- 
ing appointments: Val J. Cichowski as 
director of research; Robert Masters as 
production engineer, and Robert Van 
Houten, as manager of production devel- 
opment and control. 


O. §. Dollison, vice president, Lee Rub- 
ber & Tire Corp., will retire from the 
company this month. 


E. W. Kiel has been appointed chief 
chemist at Goodyear Tire & Rubber Co.'s 
plant in Gadsden, Ala. Mr. Kiel moves 
to Gadsden from the company’s Jackson, 
Mich. plant where he is being replaced 
as chief chemist by M. G. Atkinson. 


William E. 


research for the Armour Research Foun- 


Mahin, former director of 


dation, has been appointed technical dir- 
ector of Vanadium Corp. of America. 


Election of James M. Kennedy as chair- 
man of the board and chief executive of- 
ficer of Revere Copper and Brass, Inc., 
and of Charles A. Macfie as president, 
has been announced. Mr. Kennedy, pre- 
viously president, succeeds the late James 
]. Russell. Mr. Macfie had been vice pres- 
ident and general sales manager of all 
rolling mill sales. 


John H. Harper has been named chief 
staff engineer for Acme Steel Co.’s Riv- 
erdale, Ill. plant. 


Leon P. Disinger has announced his 
resignation as vice president and general 
manager of The Buckeye Brass and Mfg. 
Co. 


Frank S. Schindler has been appointed 
assistant chief engineer of Fluid Con- 
trols, Inc. 


Raymond A. Frick has been named vice 














Now you can have bright, 
attractive, wear-resistant 


chromium plated finishes 
WITHOUT THE USE OF NICKEL 


LUSTER-ON® ZINCROME® PRocess: 
provides excellent corrosion resistance 


—up to 50 hours standard sab 
spray 


LUSTER-ON ZINCROME PROCESS 


provides good wear resistance — the 
hardness of chrome plate needed for 
tools, bumpers, etc. 


LUSTER-ON ZINCROME PROCESS 


provides accepted brilliant finish — for 
outside wear exposure required for 
automotive trim, etc. 


LUSTER-ON ZINCROME PROCESS 


provides economical operation — high, 
rugged quality at lowest possible 
operating cost 


LUSTER-ON ZINCROME PROCESS 


provides a precisely controlled “pack- 
age” process —10 easy-to-follow, 
easy-to-use steps 


Specify 
LUSTER-ON 


rAly ie fey} 3 
PROCESS 


FOR CHROMIUM 
PLATED FINISHES 
WITHOUT THE 
USE OF NICKEL 


Write for free data sheets 
and send a part for free processing 


*Patent Applied for 





For more information, Circle No. 510-7 
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lass 1 insulation 


'y National 
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Vulcanized 


" Fibre Co. 


ed by Pennsylvania 


: ransformer Co. to build 


UW \ 6 ; » as >» . ne » iF e - 2 7 Pennsylania Class H 
ew, safe, and reliable Sealed ciliates: Gee 
showing insulating barriers 
and axial spacers of Phenolite sili- 
cone-fiberglas laminate. 

















yy Type Transformers 



























Using Class H insulation (Phenolite silicone-fiberglas 
laminate), the Pennsylvania Transformer Company (a 
McGraw Electric Co. Division) builds Sealed Dry Type 
Transformers having many superior and safe operation fea- 
tures. The Class H Insulation eliminates the hazards of fire 
and explosion, permits up to 50 per cent weight reduction, 
makes possible efficient operation in humid atmosphere, 
<a reduces maintenance, allows operation at high tempera- 
; ~ i. tures, and permits frequent overloads. The coil barriers 
|= 7 ’ are made from 1/32 inch silicone sheets bonded with 
pak a ae ‘ * ~~. 
er core and coil assembly under full voltage ex- 
mn withstands heavy water shower. The insulation resist- . : ‘it ; 
jonoined at infinity megohms during the entire two-hour cost of a mandrel. Ideal for station auxiliary, unit sub- 


test, 


silicone rubber. The sheets are rolled directly onto the 






lathe during the coil winding operation, saving the high 


station and network service, these Sealed Dry Type 
Transformers are an outstanding example of National 
cooperative engineering and research. Perhaps you have 
an insulating problem where National Vulcanized Fibre 
Company can give you real help in solving your particular 
problem ... economically. Write us—our engineering 


service is immediately available. 


National laminated plastics 
nationally known—nationally accepted 


4 insulc! on resists fire and combustion. The heat of the 
Y FOxycensA j } li 1 for the sme inte 
tuned though the 2-inch steel plate, yet merely melted 
of the giass fabric in the barrier. 








Offices in 
Principal 
Cities 





NATION 
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AL VULCANIZED FIBRE COMPANY 


Wilmington, Delaware 








Since 1873 
















information, turn to Reader Service Card, Circle No. 369 


Compressed gas cylinders 
or tanks are continuously 
normalized and annealed 
—scale-free in EF gas 
fired furnaces. 
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Bolts, springs and 
BREET HEATING other products are 
| x * 


BRAZING scale-free heat treated 






















































} 
in EF continuous 
BRIGHT chain belt conveyor president, Brake Shoe & Cast 
ANNEALING furnaces. 11 sizes ” 
—to handle from An erican Brake Shoe Co 
CARBON “ 
125 te 2000 
RESTORATION ibs. or more Appointn ent of Eyugey R 
CARBURIZING per hour. president of the company and i" 
ceramic iaries has been announced by 
DECORATING Vulcanized Fibre Co. Mr. Pe; 
DRAWING the company last year as vice p 
ENAMELING director, and general manager 
GALVANIZING trom the Micarta Div., Westingh 
HARDENING Election of I. Melville Stein a 
dent of Leeds & Northrup Co. | 
HOMOGENIZING , 
announced. Mr. Stein, formerly exec 
MALLEABLIZING 


vice president, succeeds Charles §. Red 
ding who becomes chairman of the 


Propuction Fu RNACES Election of Robert c W ¢ thee 


president of Minnesota Mining & Mj 


NORMALIZING for these and other processes Co. has been announced. Mr. Westbe 





NITRIDING @ Reflecting more than 30 years of continuous will head 3M'’s newly-created Electrica 
research, experience and outstanding engineering Products Div. 
SINTERING accomplishments, EF production furnaces com- 


bine high heating efficiency—accurate, automat- 


. ‘ Ivan F. Harlow, a veteran of 44 
ically controlled cycles—high fuel economy—and ad teran of 44 ye 








=— produce products with uniform physicals and service with Dow Chemical Co.. has ; 
STRESS surface Gnish year after year. mate linquished his position as production man: 
RELIEVING For advanced engineering designs that mini- Bes f J canker Cheeaical 1¢ 
mize maintenance and produce high hourly out- ager O norganic . remicals, and G 
sTrip— puts, turn your production furnace problems F. Dressel, his assistant, has been named 
ANY PROCESS over to one of the experienced EF furnace engi- é M Harl ho: i 
SPECIAL neers—iI/f pays. mus Successor. r. ariow, Who IS cu 
ATMOSPHERE rently president of Ethyl-Dow Chem 
TREATMENTS THE ELECTRIC FURNACE CO. Co., a Dow associated company, will cor 
AND OTHER a 19 ane Ric bumnact e , 
PROCESSING scat iia Weneran adore andiaaeneaie alem ~ Chhed tinue to serve as a production consultant 
Conodian Associates @ CANEFCO LIMITED © Toronto 1, Conodo Tudor A. Wall has been named man 


SS S—] jj ———_ |. ager of Kaiser Steel Corp.'s newly-created 
Industrial Development Dept 


Sam B. McWhorter has been appointed 


With the Scott a | chemical engineer at Lithcote Corp 
“ACCR-O-METER” i fs Frank J]. Hodnick has joined Solar Ai 


= : , \ t+ La craft Co. as ceramic research engine T 


—_— 


oi ammert 300 Serr Leet 1 ot Mr. Hodnick has been in the cerami T l 
——amee a \ ee | | - | search field for 22 years and was forme: ur 
eae | | \ — | | (= et - LNT | 6 in charge of research and plant control at ma 
| Y | \ Canton Stamping and Enameling Co 


—_— 


—— a TY | 4120 : cz . - } h 
t= we Appointment of three department head as 
‘ —T | Lo BY L4+-T } as well as the addition of five engine whi 


= 


|_ + and two scientists at Walter Kidde Ni 
1B eee A * ‘ 


sae clear Labs. has been announced. The n 

i 0 ATION department heads include Dr. Cecil b 
ONG 

See whata +t 


Ellis, Research Dept., Laboratory Div the 
highly accurate Stress 


]. J. Byrnes, Engineering Dept., Labora 
Strain recording is produced 


tory Div.; and Karl Puechl, Theoretical fo! 
Dept., Development Div. Staff additions lo 
to the Laboratory Div. include: G. Ba 
tolomei, Sr., project engineer; D. M. Ben- 
forado, junior chemicat engineer; «nc 












3 A Scott tensile tester, equipped with “Accr-O-Meter” weighing C. W. Stanley, scientist, formerly with  & 
; system for constant-rate-of-extension testing, gives this large-scale Los Alamos Scientific Labs. Staff addi T 
picture of the material under test, whether it be plastic, rubber, tions to the Development Div. include 
wire, fabric, leather, textile yarn or cord, etc. B. J. Byrne, junior engineer; 5. Millman 
The range of this narticular unit was 300 junior scientist; H. Yanowitz, junior en 
grams but with slight adjustment the range gineer and M. Zizza, junior engineer. SEI 
can be increased up to 2,000 lbs. Request Dr. George T. Croft has joined the 
details of this newest weighing system, free Edison Lab.’s physics research group. His 
from inertia, accurate beyond belief. principal interest will be research in fur- 


damental solid state physics as concerned 
with semi-conducting materials. 


SCOTT TESTERS, IN «PROVIDENCE, R. 4 Albert H. Crone has joined the Engi- 


neering Dept. of The Wilcolator Co 


| Joseph Stein has joined Sam Tour & 
Seal Jesters era: Dtendard of fe VMs} Co., Inc., as supervisor of the Non-De- 


structive Testing Div. 


+ 
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Complete information in Bulletin No. 
126-A. For other industrial uses, ask for 
Turbo Date Book No. 107-C. 


SEE SPENCER at the AGA Booth No. 2643 








ba Sal 
“eae 
— 








9P 








OCTOBER, 1953 


For more information, turn 













ENC 


HARTFORD 


THE SPENCER TURBINE COMPANY °* HARTFORD 6, CONNECTICUT 
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Continuous Mesh Belt Conveyor Furnaces, 
with moderate width and length of belt, for 
medium capacity in sintering pressed fer- 
rous and non-ferrous metal powders. 

Continuous Roller Hearth Furnaces for 
larger capacity of pressed metal products 
loaded in trays. 

Batch Type Furnaces in many sizes. 

Fuel-Fired Furnaces for temperatures to 
2000° F., equipped with alloy muffle. 


FOR SINTERING POWDERED METALS 


td 


Electric Furnaces with resistance elements 
for temperatures to 1800° F. and Globars 
to 2400° F. 

Cooling Sections may be provided for 
cooling product to any required temperature. 

Provision in furnace and cooling section 
for sintering in protective atmosphere. 

Get our recommendations to fit your re- 
quirements. 


W. S. ROCKWELL COMPANY 





2083 ELIOT STREET + FAIRFIELD, CONN. 








MULTIPLE ASSEMBLIES 
FOR SMALL PARTS BELONG TO 
HORSE-AND-BUGGY DAYS 


DIE CASTINGS 


GIVE YOU TINY 
PARTS LIKE THESE 


COMPLETE 
IN ONE 






OPERATION 


Compare GRC small die castings with assemblies 
produced by other methods. GRC completely fin- 
ished parts save you time, labor, money. Cast in 
one high-speed operation, they open broad op- 
portunities for your new designs. Fast delivery on 
100,000 pieces to many millions. 






Write today for bulletin and samples. 
Send prints for quotations. 












GRIES REPRODUCER CORP. 












Manufacturers of Small Castings Exclusively 
153 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 


For more information, turn to Reader Service Card, Circle No. 542 


Smaliness Unlimited 


Max. Wt.: Yo oz. 
Max. Lgth.: 134 in. 
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Havold M Greenhouse. fort 
Ohio State University Resea: Fou: 
tion, has joined. the Research 
roxcube Corp. of America. Mr. ¢ 
mOus¢ will b ploved in 
develop ent or new types of! 
netic materials 

P. L. Coddington has been pp 
assistant to the president, Carpenter ¢ 
Co., at the firm’s Alloy Tube Diy 


] H. Babcock, formerly VICE res 


in charge of development and resea 

has been named vice president of Hook 
Electrochemical Co., and Dr. J]. H. Bry; 
formerly director of research is | 

appointed director of research and dey 
opment. 


Te rold L. Welch has been appointe 


chief engineer, Reed-Prentice Corp 





J. H. Babcock has been named \ 
president of Hooker Electrochemical ( 
and Dr. J. H. Bruun, formerly director of 
research, has been appointed directo: 


i a ai 


research and development. 


M. J. Hoke has been appointed to the 
post of general manager of Ohio Crank s 
shaft Co.’s Crankshaft and Camshaft Di 


Acme Steel Co. has announced the a Hi! 
pointment of Stephen Rasul as manage: 
of design and production engineering for 
the company’s Riverdale plant. 


Brooks & Perkins, Inc. has announce 
the following appointments: Charles | 
Smith as works manager of the company’s 
Mill Div. and Edward H. Perkins 
manager of the newly created Commet 
Div 


U.S. Steel recently broke ground nea 
Pittsburgh for construction of a new r 
search center devoted to the developme: 
of new processes for, making better ste: 
The new laboratory, it is expected, w 





serve to coordinate all of the company: 
technological development programs. 


Aeroquip Corp. has recently added t 
its operating and storage facilities with 
the purchase of the Sterling Electric Mo 
tors plant in Van Wert, Ohio. 








Died..... 


John Howe Hail, 72, dean of foundry 
engineers. Mr. Hall was instrumental in 
developing heat treatment of steel for use 
in cast armor. Author of “The Steel 
Foundry” and a former member of th 
editorial advisory board of Metals and 
Alloys, he was a constant contributor to 
steel foundry literature and was consid: 
ered one of the outstanding authorities 


in the field. 


L. M. Kliendienst, retired vice presi 
dent and member of the board of The 
Timken Roller Bearing Co. 
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GOT A TOUGH ONE IN .) 











WALL 
THICKNESS 
047 


x 031 


SF . STOCK RODS 
ALSO _\ TUBING & 
SHEETS 


Above, some recent Teflon moldings by Sparta. Represented are 
Diaphragms, Special Washers, Discs, Seals and Cup Seals with 
difficult undercuts, varying wall thicknesses, other physicals 
formerly thought impossible to mold in Teflon. 

Perhaps YOU can improve products, processes and profits with 
Tefion MOLDED TO YOUR SPECIFICATIONS. Sparta 
offers painstaking cooperation, no obligation . . . just write or call 


SPARTA 


HEAT TREAT CO. 


PLASTICS DPiVisiown, 


EAST SPARTA, OHIO 
PHONE EAST SPARTA 5651 
(CANTON, OHIO EXCHANGE) 





ANNOUNCING 


that we now manufacture and sell 


ce x 4 aa 


SET SCREWS 


—formerly marketed by 
Shakeproof Division of 
Illinois Tool Works 


Now, more than ever, you can 
make Set Screw & fg. Co. 
your No. 1 source of supply for 
self-locking set screws. e re- 
cent addition of Offset Type Self- 
Locking Set Screws to our own 
widely successful ZIP-GRIP* 
and NU-CUP Self-Locking 
designs gives you a complete 
Self-Locking Set Screw range 
for solving vibration problems. 


Setko Offset Self-Locking Set 

2 Screws are particularly suited 
for applications in which slotted screws are required. 
Their locking action results from springing or offset- 
ting the sections on both sides, parallel with slot. 


Write for new catalog sheet on Setko Offset Self- 


Locking Set Screws. 
FOR FREE CATALOG 


Simply write your name 


es ews and address on margin 
of this page, tear out 
& DMitg.co. 
e 7 
149 Main St., Bartlett, Ill. (Chicago suburb) 
We Specialize in Solving Puzzling Set Screw Problems 


*Pat. Pending 


For more information. turn to Reader Service Card, Circle No. 503 
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CERAMIC 
BOATS 


for high temperature 
furnace applications 
ie eet 


2000° F. plunged into 
ice water does not 
crack. 


oe * 2 
Write for Brochure 


WESTERN GOLD & 
PLATINUM WORKS 


589 BRYANT STREET 
SAN FRANCISCO, CALIF. 


e Extremely high resistance 
to thermal shock 


e Variety of stock sizes; also 
available in special 
shapes to specifications 


e Retain shape, stay flat in 
service 


e Unaffected by furnace 
atmospheres 


e Inert to virtually all metals 


DO YOU USE 


rove Nc), | ale 
IRON POWDERS 


for ELECTRONIC 
and INDUSTRIAL APPLICATIONS 


OUR 


Laboratory 
FACILITIES 


...are available for standard 
or specially developed 
POWDERS to meet your 

requirements 


WRITE 
for this free 
technical bulletin 
TODAY! 


MAGNETIC 


POWDERS 
INC. 


POST OFFICE BOX 247 
JOHNSONBURG, PENNA. 


For more information, turn to Reader Service Card, Circle No. 507 
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HOW THE WROUGHT BRASS. 
INDUSTRY CONSERVES METAL 


No industry melting commensurate tonnage* of 
vital metal can quite match the brass mills for conser- 
vation and low melting losses. The savings of metal 
total millions of pounds; clearly the method they use 
is worth noting: 

Virtually all the brass mills in North Amcrica use 
the Ajax-Wyatt induction melting furnace, for it has 
the lowest metal losses in the field—less than 17— 
with superior temperature control and unapproached 
economy of operation on high production schedules 
such as we have today. 


The accepted melting tool in brass rolling mills 
throughout the world. 





* Upwards of 5 billion pounds annually. 


AJAX ELECTRIC FURNACE CORP. 


1108 Frankford Avenue °* Philadelphia 25, Pa. 


AJAX INDUCTION MELTING FURNACE 


WYATT 





© 


ASSOCIATE AiAE METAL COMPANY, Moe-Forrov: leget Motels cod Alleys for Fewedry Use 
AJAL ELECTROTHERMK CORPORATION, Ager -Mertirwp Migh Frequeery inductee Purnares 
COMPANIES: Asad HLECTRIC COMPART, INC., The Ajen-Meltgres Electric Salt Both Fornece 
QUAT ENGINEERING CORPORATION, Ajar-Tamo Wyatt Ahummue Mteling inductios Fureacer 











FOR EXACTING LABORATORY USE 


VITREOSIL* (Vitreous Silica) laboratory ware 
is a superior replacement for porcelain and 
glass and a satisfactory substitute for plati- 
num in many cases. Greater chemical 
purity and high resistance to heat shock 
as compared to other ceramics and 
low initial cost compared to plati- 
num have led to the universal 
adoption of VITREOSIL as a sub- 
stitute for platinum, porcelain and 
other materials in many analyti- 
cal procedures. 
















Standard items of VITREOSIL 
Laboratory Ware include trans- 
parent, glazed and unglazed 
crucibles, evaporating dishes, 
beakers, tubing, etc. 


Large stock enables 
prompt shipment. 


Write for Technical Bulletins giving 
full descriptions, specifications, and prices. 


*® 
THE THERMAL SYNDICATE, LTD. 


14 BIXLEY HEATH LYNBROOK, N. Y. 
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News of Companies 






( met Ini 1 wholly owned 
of Crane Co., has contracted 
Defense Materials Procurement Aven 
construct a plant for the prod 
titanium sponge and titanium ir 


Elects -Nite Carbon Co. 1S col 
a new plant at Torresdale A 
Strahle St., N.E. Philadelphia. 


A new $8,000,000 electrolytic chlori; 
and caustic soda plant at the Calvert Cj; 
works of the Pennsylvania Salt Mfg. ( 
is now in production. The new structy; 
is the largest single expansion projec 
undertaken by the company and is part 
of a $12,000,000 program. 


The American Cam Co. has just co: 
pleted transferral to its new quarters 
at Bloomfield, Conn. The recently con 
pleted building will house the company 
general offices, drafting room, and insp 
tion department. Mailing address of 
company will remain the same 


General Electric Co. has announced t! 
formation of two new departments, 
Specialty Transformer Dept. and a Balla 
Dept. Another step in the company’ 
decentralization program, the move di 
vides the former Specialty Transforme 
and Ballast Dept. in two separate organi 
zations. 


Creation of the Engine Div., a nev 
major component of the company, ha 
been announced by Cate rpillar Tractor ¢ 


Chain Belt ¢ has announced the pu 
hase of Shafer Bearing Corp. for the 
purpose of broadening the markets for its 
power transmission products. The new 
addition will operate as the Shafer Bear 


Div., Chain Belt ‘Co. 


Plans to build a $10,500,000 armor 
plate producing plant at Lukens Steel C 
have been announced. The building hous 
ing the new facility will be adjacent t 
the company’s present heat treating plant 


Foster D. Snell, Inc. has announced 
the formation of an Engineering Physi 
Dept. in the Engineering Div. of the firm 
Walter L. Hardy has been made directo: 
of engineering, and Joseph P. McGill will 
be in charge of the Engineering Physics 
Dept. 


Dedication of a new $2,600,000 re- 
search center at Dow Chemical Co.'s 
Texas Div. in honor of Dr. William Reed 
Veazey, recently retired Dow director and 
research consultant, has been announced. 


Rectifier Corp. of Puerto Rico has 
begun operations in a new plant located 
in Fajardo. The new company has been 
incorporated under the Island's laws to 
manufacture selenium rectifiers and related 
electronic equipment 


Continental Can Co., in a step to round 
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Fo Your High-Purity Process Needs:::- 








STANDARD 
OF 
PURITY 


The following are but a few of the many 
Ot B&A Fine Chemicals available in tonnage 
' quantities for high purity process use. 
They are charted to indicate some of the 
major industries in which they are used. 


CHEMICAL 
7 Acetamide 
_ | Acid Fluoboric 
| Acid Hydrofluoric, Reagent 
Alkali Fluoborates 
| Alurr 


| Aluminum Chloride, Solution 


| Aluminum Fluoride, Crystal 
Aluminum Nitrate 
|_ Ammonium Acetate 
og | Ammonium Oxalate 
' Ammonium Sulfate 

Purified and Reagent A.C.S. 
- Ammonium Thiosulfate 
7 Boron Trifluoride 
- Gas and Various Complexes 
alla ’ Cadmium Nitrate 


any | Calcium Acetate 

di | _ Purified and Reagent 

a | Calcium Chloride, Anhydrous 
aa | Purified and Reagent A.C.S. 

Calcium Phosphide 

he | Chlorine Trifluoride || |_| | | | 
C, |_ Chromium Fluoride rere ee Be ae ee ee 
| Chromium Nitrate s | | i TR ee A en 8 


| Chromium Potassium Sulfate 
| (Chrome Alum) |e 


new | Cupric Nitrate | ele 
ear | Cuprous Chloride | | | 
| Ferric Nitrate | 2 
mo! | Ferrous Ammonium Sulfate ele i es ea) Pi 
Ci | Lead Nitrate |@| |\@ 2 | @| @| ei\ei'@| i@ ti@ei@e! | 
-” |_ Metal Fluoborates _ | Ea ea oe Ye | 
Oxamide | le ae 
Potassium Acetate es @| 
Potassium Bifluoride e 2 
Potassium Borate, Tetra | a | 
a Potassium Fluoride cd |_| 
vill | Potassium Nitrite e@ e@| | e| | 
sics | Potassium Permanganate * | | 
| Potassium Titanium Fluoride | | 
re- Sodium Bisulfite, Meta | | 
0s |___ Purified and Reagent nd | | 
eed | Sodium Fluoride, Reagent A.C.S. | a 
ind Stannous Chloride * ee 
| Sulfur Hexafluoride 2 


| 
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complete GENERAL CHEMICAL DIVISION 
listing ALLIED CHEMICAL & DYE CORPORATION 

40 RECTOR STREET, NEW YORK 6, N. Y. rt) 
SETTING THE PACE IN CHEMICAL PURITY SINCE 1862 











For more information, turn to Reader Service Card, Circle No. 548 
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VISIT THE AJAX BOOTH, NO. 221, AT THE METAL SHOW 








| From Molten Aluminum to 3/8’ 
~ Diameter Rod in 1'/ Minutes! 


ROME CABLE 
CORPORATION 
uses 


AJAX 


INDUCTION 
FURNACES 


for 
melting aluminum 
for continuous 
casting of high 
conductivity rod 





The picture above, a drawing made at the Rome ton per hour. The furnace feeds a continuous strean 
Cable Corporation, Rome, N. Y., shows one of the of molten aluminum at automatically contro!led 
most modern installations in the country for the temperature into a rim cavity on the slowly revoly 


continuous casting and rolling of aluminum rod 
directly from molten metal. From left to right are 
} shown the electric controls of the adjacent 450 kW 
| AJAX low frequency induction combined melting and 
holding furnace which is pouring molten metal into 


ing wheel of the Properzi machine. Metal loss from 
pig to rod averages less than 1 pct. Mechanica) 
operties and electrical conductivity are excellent 
the material is sound and fine grained. The men work 


the = Properzi continuous casting machine in the under cooler, cleaner conditions because the only heat 

foreground a “olling m.ll from which th generated is within the melt itself. Due to melting 
iled rod is emerging. onditions inherent in AJAX furnaces, the operation 
This installation casts at the rate of about one is continuous and no fluxing is required. 


AJAX ENGINEERING CORP., TRENTON 7, N. J. 


Ss INDUCTION MELTING FURNACE 


AJAX ELECTRO METALLURGICAL CORP., and qenodatet Companion 
AJAX ELECTROTHERMIC CORP., Aux Northrup High frequen . 

AJAK ELECTRIC CO.. INC., he Aue Hultges be tric "san Ban fw — 
AJAX ELECTRIC FURNACE corp., Ayan Wyatt Io ction Far naces for Meng 


AJAX @ 


TAMA-WYATT —— 














For more information, turn to Reader Service Card, Circle No. 372 





@ To meet the growing demand 
from producers of light-weight, 
high-frequency Galvanometer 
movements, we have expanded 
our facilities designed to process 
Wire of 2S Aluminum . . . This wire 
can be supplied in diameters rang- 
ing from approximately .001 inch 
through .005 inch . . . Anodized. 
with an exceptionally thin and 
flexible dielectric coating. 


Also available: wires of alumi- 
num alloys enameled as small as 
.001 inch diameter, to meet rigid 
specifications of resistance, size 
and straightness. 


SIGMUND eelsi CORP 12! So Columbus Avenue « Mount Vernon. N Y 


For more information, turn to Reader Service Card, Circle No. 513 
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For ™ 


News of Companies 
















































l it liversincation 
hel 1as urchased all 
tock h FE]? | VM ( 
{ 5 Ru ( | 
its new Denver branch at 4800 


Blvd. Built to serve the rapidly 
ing markets in the Rocky Mountain are 
comprising all of Colorado and parts 
nine other states, the branch 1 


four major divisions of the com; 


Enthone, Inc. has completed interjo 
and exterior work on its new office byi! 
ing. 

General Electric Co. will build a & 
000,000 plant at Bloomington, Ill. 
manufacture general purpose controls f 
industrial use. 


Purchase of Irvington Varnish & ly 
sulator Co. by Minnesota Mining & Mjx 
Co. has been announced. Irvington wil! 
now operate as a division of 3M. 


Stalwart Rubber Co. has announce 
purchase of Jasper Rubber Co. The ac. 
quisition of the new plant involves one 
half million dollars and is another step 
in the company’s expansion program 


Substantial addition to the country’s 
supply of glycerine and Epon resins wil 
result from a new Shell Chemical plant 
to be erected at Norco, La. Completio: — 
is scheduled for late 1954. 





A metal-working lubricant school t 
provide instruction in wax lubricants has 
been established by S. C. Johnson & § 
Inc. The school was created to train 
salesmen of the company’s distributors | 
the fundamentals of wax chemistry and in 
the use of Johnson’s new wax cutting 
fluids and lubricants. 


Columbia-Southern Chemical Corp. will 





enter the ammonia production field wit! 
plans to construct its first ammonia pro 
ducing facility soon at Natrium, W. Va 
Contracts for the construction work will 
be let in the near future, and the firm 
expects production to begin by late 1954. 


United States Diamond Wheel Co. has 
completed its new Aurora, Ill. plant. 


Cyril Bath Co. recently opened its new 
$2,000,000 plant in Solon, Ohio. 


Mannesmann Works, Germany, has 
combined with one of the world’s leading 
seamless tube mill machine manufacturers, 
Maschinenfabrik Meer A. G., to form 4 
new company in this country, Mannes- 
mann-Meer Engineering & Construction 
Co. in Easton, Penna. The new firm will 
offer a complete line of seamless tube 
mill machinery as well as hydraulic equip- 
ment and other special mill machinery for 
the steel, copper, brass, aluminum, and 
other branches of the metal working 10- 
dustry. Officers of the new company are: 
Dr. K. Gruber, chairman of the board; 
Dr. Gerhard Wagner, president; A. L. 
Thurman, executive vice president; John 
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For more information, turn to Reader Service Card, Circle No. 368 


YOU SAVE TIME & MONEY 





by using AMB BRONZE CASTINGS 


' because (1) Good sound castings 
mean minimum rejects, and the saving of 
time and money wasted in useless finishing 
and assembly work. 


(2) Real accuracy, means closeness to de- 
signs and specifications; therefore, less 
machinery and finishng costs. 


(3) Quick and courteous service means less 
follow-up time and annoyance on cus- 
tomer’s part,—and of course, more prompfi 
deliveries to our customers’ customers. 
Proof of AMB Quality and Service may be 
readily obtained from our customers. 
Note: Our new, flat opening, flexible- 
bound “Reference Book on Bronze 
Casting Alloys’ has just come off 


the press—copy will be sent upon 
request on your Business Letterhead. 


AMERICAN MANGANESE BRONZE 


COMPANY 


4104 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 


Established 1909 





CEMENTED CARBIDE 
THREADED, TAPPED, BROACHED, 
PRECISION MACHINED! 


a al 

With amazing speed and 

accuracy, the hardest man- 

made metals can now be 

machined. Some of 

the work now being done 

at Arc Machining, Inc. 

includes machining 

of carbide dies; 

finish machining 

after final heat 

treatment where 

distortion presents a 

problem; corrective 

machining of hardened 

parts; die revisions; 

drilling call holes in stainless steel tubing, 
etc. without burrs. These and many more 
applications of “arc machining” are saving 
specification and process engineers thousands 
of dollars each day. Send us your problem today. 


14309 ILENE ° DETROIT 4, MICHIGAN 


For more information, turn to Reader Service Card, Circle No, 550 
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Send For Your (eae = 
Copy Today) ee 


FREE BOOKLET shows how you can economically 
increase operating life of your equipment. How to 
save on replacement parts...on maintenance repairs. 


Learn how Cleveland Hard Facing Co. can help you 
keep your equipment alive ... save you time, money 
and material by economically hard facing new or 
worn equipment. 


HF_ Cleveland Hard Facing, Inc. 


3047 STILLSON AVE. @ CLEVELAND 5, OHIO 











How thick is the coating? 


Check with an ELCOMETER .. . new type thickness 
gauge for spot checks on non-magnetic coatings: 
porcelain enamel - paints - platings - foils + glass + paper - 
plastics + etc. 

Accurate to + 5% + .0001”. 

For flat or curved surfaces in hard-to-get-at spots with- 
out loss of accuracy. Needle locking device assures a 
correct reading every time. 

Comes with tough, leather case containing inner 
pocket for test strips. 

Retail price (“A” Scale) $55.00 F. O. B. Cleveland, 
Ohio. Special scales available. Write for illustrated folder. 


FERRO CORPORATION 
4157 E. 56TH STREET 
CLEVELAND 5, OHIO 


For more information, turn to Reader Service Card, Circle No. 419 
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For more information, turn to Reader Service Card, Circle No. 410 

















MECHANICAL 
TUBING... . yro™ 


Murray warehouse stocks of cold- 
drawn and hot-finished mechanical 
tubing —in carbon and stainless 
steels — contain a complete range 
of sizes and wall thicknesses for 
prompt delivery. Hundreds of tube 
users repeatedly rely on Murray 
for dependable tubing service — in 
quantities to meet their production 
schedules. 















When in need of mechanical tubing 
— ¥g- to 12-inch O.D. from stock — 
call a Murray warehouse first and 
be sure of quick and dependable 
tubing service. 


WRITE FOR CURRENT STOCK BULLETIN 


Other Murray products include boiler and pressure 


LB MURRAY C0 


+ UAS 2 1 eee 28:4 S tubes, stainless steel pipe and fittings. IPS pres- 
L J sure tubing. seamless and welded pipe, JIC hy- 
draulic tubing. carbon steel welding fittings and 


ELIZABETH,N.J. 


PACKEESPORT, PA. 


all types of tube fabricating to order 


WRITE FOR a= 


FREE 
fastener 
catalog 






















A complete, comprehensive handbook on cold-headed nails, rivets, 
screws and other special fasteners. Check on ways to improve your 
assembly cost-wise, appearance-wise and from a standpoint of maxi- 
mum effectiveness at minimum cost. One hundred years of experience 
cre at your service. Write for price quotations or for suggestions on 
the redesigning of your present assembly. 


JOHN HASSALL, INC. =sur'." 


For more information, turn to Reader Service Card, Circle No. 492 
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Colut 
lI. 
—me appl 
Strip 
| sul 
D. Judge, vice president; K 
ecretary-treasure! 
Fine 
Construction is now und 
new laboratory building fo: 
Finishes Dit Pittsburgh Plat 
The new building will be a 
structure adjoining the division's 
tration office building, 3800 W Met 


St., Cleveland. Buy 


Continental Can Co.'s two 
quisitions, Benjamin C. Betner Co, ap 
Shellmar Products Corp., have been co; 
solidated into the company’s new She! ,  Spu 
mar Betner Fle xible Pa kaging D lil, 


Heldor Mfg. Corp. has moved its 


and offices to 238 Lewis St., Dihieses j 
N. J. Pel 
ste 

Indiana Steel Products Co. has bee ? 
selected by the U. §. Air Force for a con rie 
tract sponsored by the Wright Air De. Ta 
velopme nt Center of the Air Re search Ni 7 cu 
Development Command to conduct Pr 
comprehensive research program on mag M 
netics to improve military air and grour M 


levices utilizing magnets. 


Maximum productive capacity wi 


upped 60% by a new addition 7 
Yellow Springs, Ohio plant of Mor S et 
Bean and Co.’s Antioch Process aluminu 

foundry. 

Plans for a new metallurgical develo; s 
ment laboratory have been announced } : 
General Electric Co. The new facility 
a part of the company's Research Lal 
ory at the Knolls, will provide more tha 
70,000 sq ft of floor space It w : 


be the eighth building of those compris 


the Laboratory. The building is schedule 
for completion by the spring of 1955 


National Malleable and Steel Casting 
Co. has established $3,000 in scholarshi 
this 


[he scholarships are 


i ¢ ern Re 


educational institutior 
for $500 eaci 


University 


yeal at Six 
erve and Ca 

Institute Technology, Cleveland; Ros 
Pol yt Institute, Terre Haute; Car- 
negie Institute of Technology; Pittsburgh: 
Purdue University, Lafayette, Ind.; and 
Iilinois Institute of Technology, Chicago. 


€cAnrit 


Nox-Rust Chemical Corb. has completed 
its move to new plant and headquarters 
The new plant is located at 47th St. and 
Central Ave., Chicago, and the executive 
and sales offices are now in a new down 
town location at 333 N. Michigan Ave. 
Chicago. 


The North American Phillips Co., Inc. 
will hold the fall session of its semi 
annual X-ray Diffraction School at the 
Mount Vernon, N. Y. plant during the 
week of Oct. 5-9. Classroom and labora 
tory work is offered in fields including 
X-ray diffraction, new high and low tem- 
perature camera techniques, fluorescence 
analysis, Geiger counter x-rays analysis 
and electron microscopy and diffraction 
No fee. 
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| Tubing. Summerill Tubing Co., Div. 
siee hi) Steel and Shafting Co., 8 pp, 
“Co irawn steel tubing for hydraulic 

S. (39) 


Steels, Ete. Superior Steel Corp., 12 
etailed data on the proper selec- 
yerior strip steels, stainless steels, 
a. Clad Metals, alloy and spring 
(40) 


Strip 


il Tubing. Superior Tube Co., 4 
3 Detailed information on 
all tubing in all analyses 
in and in certain analy 
5-max wall) up to 1%g-1n o.d 
(41) 
Metal and Plastic Parts. Sylvania Electric 
«oducts Inc., Parts Div., 19 pp, ill. Shows 
for fabricating metal, wire, plas- 
mica components. Also illustrates 
molded and laminated sockets. 
(42) 
n Metal Parts. Roland Teiner Co., Inc.., 
No. 51D. Brochure describes this com- 
facilities for spinning practically 
etal or gage required. (43) 


Spu 


Permanent Magnets. Thomas & Skinner 
Steel Products Co., Inc., 12 pp, ill. Alnico 
» 3 and 5 standard magnets in stock. Bars, 
rings, channel bars, horseshoe shapes. 
Tables of magnetization curves, energy 
curves and physical properties. (44) 


Precision Casting. Thompson Products Inc., 
Metallurgical Products Div., 8 pp, ill, No. 
MP-53-1. Discusses the Intricast process 
precision casting any castable metal or 
| (45) 
Graphitic Steel. The Timken Roller Bear- 
ing Co., Steel & Tube Div. Data on prop- 
erties and applications of graphitic steels 
in Timken Graphitic Steel Data Book. 
(46) 
Steel Forgings. Titusville Forge Div., 
Struthers Wells Corp., 8 pp, ill. Describes 
facilities for precision forging of parts 
regardless of size, metal or alloy. Shows 
numerous parts produced. (47) 


Ferrous Tubing. Tubular Products Div., 
B k & Wilcox Co., 4 pp, tables. Data 

tabulating maximum allowable stress 
alues for seamless and welded carbon, 
lloy and stainless pipe and tubing. (48) 
Alloy Steel Castings. Unitcast Corp., 2 pp. 
Specifications, characteristics and uses of 


[-loy 42, alloy steel castings. (49) 


Centrifugal Cast Parts. United States Pipe 
ind Foundry Co., 12 pp, ill. Describes 
entrifugal castings process and advantages, 
ind shows three applications improved by 
this method. (50) 


Rigidized Metal Bonded Plywood. United 
States Plywood Corp., 8 pp, ill. Gives spe- 
cial features, advantages and wide variety 
of uses for Armoply, sheet metal bonded 
plywood, (51) 


Prealloyed Steel Powders. Vanadium-Alloys 
Steel Co., 12 pp, ill, No. 3. Reprint cov- 
ers the technology of Vasco prealloyed 
Stainless steel powders, their properties and 
applications. (52) 


Weldments. The Van Dorn Iron Works 
Co., 10 pp, ill. Shows this company’s fa- 
cilities for producing weldments and other 
parts in all sizes and shows examples of 
the type of work produced. (53) 


Metal Shapes Tubing. Van Huffel Tube 
Corp., 24 pp, ill. Tables for metal shapes, 
lockseam tubing, butted tubing, welded 
tubing, angles and channels. (54) 


Mcgnetic Alloys. Westinghouse Electric 
Corp., 8 pp, No. TD 52-100. Complete 


lay 


on a variety of magnetic alloys pro- 
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MANUFACTURERS’ LITERATURE 


duced by this company includes applica- 
tions and 15 core loss and magnetization 
curves (55) 


Flanged and Dished Heads. Wickwire C 

130 pp, ill. Comprehensive information 
and engineering data on C F & I flanged 
and dished heads, flueholes, handholes 


idles, et¢ ( } 


Nonferrous Metals @® Parts ®@ 
Forms 


Precision Castings. The Adapti Co., Invest- 
ment Casting Div. Brochure explains pre- 
cision casting methods and shows by nu 
merous applications how they are used 
(57) 
Aluminum Parts. Aluminum Goods Mfg. 
Co., 56 pp, ill. Catalog covers extensive 
production facilities and technical services 
for producing wide range of parts. (58) 


Aluminum Castings. Aluminum Industries 
Inc., 4 pp, ill, No. 20A. Describes this 
company’s facilities offered to industrial 
plants that need aluminum castings for de- 
fense jobs. (59) 


Bonded Metals. American Nickeloid Co., 
16 pp, ill. Fabricating information and 
Suggestions, applications and tables of 
properties and sizes of Nickeloid Metals. 


(60) 


Precision Investment Castings. American 
Precision Casting Corp., 8 pp, ill. Shows 
the steps involved to obtain precision in- 
vestment castings using the “lost wax” 
process. (61) 


Magnesium Castings. American Radiator 
and Standard Sanitary Corp., 8 pp, ill, No. 
377. Illustrates the facilities of this com- 
pany for producing magnesium sand 
molded castings. (62) 


Bronze Corrosion Resisting Alloys. Ampco 
Metal Co., 16 pp, ill, No. PI-2. Properties, 
corrosion resistance, available forms and 
applications of Ampco nonferrous alloys 
lor process industries (63) 


Aluminum Alloys. Apex Smelting Co., 24 
pp, ill. Discusses composition, typical me- 
chanical properties, heat treatments and 
basic foundry applications of the standard 
aluminum alloys produced by Apex. (64) 


Mechanical Spring Design. Associated 
Spring Corp., 64 pp, ill. Contains basi 
formulas and charts, reference tables, con- 
ditions of use and practical information on 
spring materials. (65) 


Aluminum Bronze Die Castings. Aurora Met- 
al Co., 8 pp, ill. Description, advantages 
and sample products of firm’s vacuum die 
casting process. Technical details of alloys 
used. (66) 


Beryllium-Copper. Beryllium Corp., 16 pp, 
ill. Variety of applications of beryllium- 
copper in wide range of industries de- 


scribed. (67) 


Copper-Base Alloys. Bridgeport Brass Co., 
4 pp. Compositions, properties, forms and 
typical uses of 65 commonly used copper- 
base alloys useful to users of copper alloys. 

(68) 


Bronze Bar Stock and Bearings. Bunting 
Brass & Bronze Co., 72 pp, ill, No. 52. A 
complete presentation of this company’s 
standard stock bearings, graphited Oilless 
bearings, precision bronze bars and elec- 
tric motor bearings. (69) 


Precision Castings. Cadmet Corp., 8 pp, ill. 
Precision ferrous and nonferrous castings 


by the “lost wax process. (70) 
Titanium, Aluminum Alloy Steel Forgings. 
Consolidated Industries In i pp, ill. Pro 
tusely illustrates a omplete line of 

sion forgings made 

(71) 

Magnesium Forms. Dow Chemical ( 
Magn Siu Din q f i inrormation 
magnesium, 1s ivalilabl I nd | pli 

ations. (72) 


Die Cast Parts. The Electric Auto-Lite Co 
Die Casting Div., 16 pp, ill, No. G137. 
Describes facilities for the economical man 
ufacture of quality die castings (73) 


Chromium Carbides. Firth Sterling Inc., 4 
pp, ill. Properties and uses of chromium 
carbide-nickel and chromium carbide-tita- 
nium carbide-nickel compounds. (74) 


Short Run Stampings. HPL Mfg. Co., 4 pp, 
ill, No. 718. Explains how this company’s 
facilities permit the rapid, inexpensive pro- 
duction of small lots (25 to 25,000 pieces) 
of stamped parts for experimental or de- 
velopment work. (75) 


Aluminum Extrusions. Harvey Aluminum 
Div., Harvey Machine Co., 8 pp, ill. Prop- 
erties, characteristics and applications of a 
variety of aluminum extrusions produced 
by this company. (76) 


Long Wearing Machine Parts. Haynes Stel- 
lite Co., 23 pp, ill. Booklet describes a 
few of the many machinery parts made of 
Haynes alloys. Also contains over 60 tables 
and photographs showing some of the sizes 
and shapes in which these alloy parts are 
being used. (77) 


Die Castings. The Hoover Co., 12 pp, ill, 
No. 853. Shows this company’s facilities 
for producing zinc and aluminum die cast- 
ings. Includes design helps, describes ap- 
plications. (78) 


Magnesium and Its Alloys. Howard Foun- 
dry Co., 4 pp, ill. Physical and chemical 
properties, characteristics and application 
of magnesium and its alloys (79) 


Laminated Metals. Improved Seamless Wire 
Co., Inc., 6 pp, ill. Describes the import- 
ance and applications of laminated metals 
to modern industry. (80) 


Sleeve Bearings. Johnson Bronze Co., 4 pp, 
ill. Discusses a variety of Johnson “King- 
Size’ sleeve bearings produced by this 
company. (81) 


Magnesium. Magline Inc., 8 pp, ill. Facili- 
ties for fabricating magnesium and pro- 
ducing sand castings. (82) 


Titanium and Its Alloys. Mallory-Sharon 
Titanium Corp., 16 pp, ill. Current ‘data 
on the properties of various grades of ti- 
tanium and titanium alloys. (83) 


Aluminum and Zinc Castings. Monarch Alu- 
minum Mfg. Co., folder. File pages on 
this company’s developments in aluminum 
and zinc castings. Each folder distributed 
kept up-to-date. (84) 


Bearing Metals. National Bearing Div., 2 
pp. Price list of this company’s bronzes 
and babbitt metals for bearings, including 
No. 397 Silver Babbitt for replacing scarcer 
materials. (85) 


Die Castings. Paramount Die Casting Co., 
4 pp, ill. Facilities of this company for 
producing aluminum, magnesium and zinc 
die castings. (86) 


Copper Tubing. Penn Brass & Copper Co., 
6 pp, ill. Features of this company’s seam- 
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less copper tubing. Includes tables of safe 
internal working pressures of various tub- 
ing sizes. (87) 


Investment Castings. Precision Metalsmiths 
Inc. Entitled “Pour Yourself an Assen 
bly,’ this booklet describes this company’s 
facilities for casting in 160 different fer 
rous and nonferrous alloys (88) 
Bushings. Randall Graphite Bearings Inc., 
2 pp, ill, No. 100. Complete price list 
of bronze bushings and specially grooved 
bushings; specifications of bored and solid 
bronze bars. (89) 


Titanium and Its Alloys. Republic Steel 
Corp., 32 pp, ill, No. 588. A_ practical 
working manual presenting some basic and 
fairly well substantiated data on commer- 
cial quality titanium and its alloys. (90) 


Aluminum Extrusions. Revere Copper & 
Brass Inc. Features a simplified easy-to- 
follow section on standard tolerances of 
aluminum extruded shapes, presented in 
table form. (91) 


Roll Formed Shapes. Roll Formed Products, 
24 pp, ill, No. 1053. Shows production 
procedures and advancements in roll form- 
ing shapes from ferrous and nonferrous 
metals. (92) 


Electroplated Gold. Technic Inc., 4 pp, ta- 
bles. Technical data sheets on gold plating 
for electrical and electronic uses. (93) 


Screw Machine Products. Westfield Metal 
Products Co., Inc., 4 pp, ill. Describes 
facilities for the production of a variety 
of machined nuts and screw machine prod- 
ucts. (94) 


Centrifugal Castings. Wisconsin Centrifugal 
Foundry Inc., 8 pp, ill. Foundry for cen- 
trifugal castings includes semi-machining 
and finish machining services. Chart of 
most widely used alloys: aluminum 
bronzes, manganese bronze, tin bronze and 
aluminum alloys. (95) 


Nonmetallic Materials @ Parts @ 
Forms 


Synthetic Rubber Sheet and Roll Goods. 
Acadia Div., Western Felt Works, 2 pp, 
samples. Ten samples clipped to chart of 
physical specifications. Durometer, tensile 
and elongation characteristics. (96) 


Plastic Molding. Ackerman Plastic Molding 
Div., 4 pp, ill. Long run production of 
plastic parts by compression of plunger 
molding. (97) 


Rubber Parts. Acushnet Process Co., New 
Bedford, Mass. Illustrates variety of rubber 
parts company can make to order. Request 
on company letterhead direct from Acush- 
net. 


Adhesives, Coatings, Sealers. Adhesives & 
Coatings Div., Minnesota Mining & Mfg. 
Co., 8 pp, ill. A handy guide to the selec- 
tion of adhesives, coatings and sealers best 
suited for individual problems. (98) 


Plastic Pipe. Alpha Plastics Inc., 2 pp. Fea- 
tures the properties, uses and sizes of rigid 
polyvinyl chloride pipe. (99) 


Polyethylene Plastics Products. American 
Agile Corp., 4 pp, ill, No. 10751. De- 
scribes products made of various grades of 
polyethylene, and gives their uses, advan- 
tages and physical properties. (100) 


Wool Felt. American Felt Co. Includes 
Dept. of Commerce bulletin Commercial 
Standard 185-52 Wool Felt. 47 reference 
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samples of industrial felts. (101) 
Technical Ceramics. American Lava Corp., 


12 pp, ill. A primer on a variety of tech 


nical ceramic forms and uses. (102) 
Extruded Plastics. Anchor Plastics Co., 12 
pp, ill. Applications of thermoplastic rods 
tubes, shapes, range of extrusions and fab 
rication facilities. (103) 


Aluminum Adhesive. Armstrong Products 
Co., 6 pp, ill. Features the properties of 
adhesive for bonding aluminum at contact 
pressure. (104) 


Reinforced Plastics. Bakelite Co., 20 pp, ill. 
General information production methods, 
formulations and properties of Bakelite 
polyester resin lists of secondary materials 
suppliers. (105) 


Balsa Wood. Balsa Ecuador Lumber Corp.., 
ill. Brochure contains a number of sheets 
discussing various Kilndried Balsa lumber 
and Balsa products. (106) 


Thermoplastics. Bassons Industries Corp., 12 
pp, ill. Complete data on reinforced and 
formed plastics. Illustrates processing fa- 
cilities. (107) 
Ceramic Bodies. Centralab Div., Globe- 
Union Inc., 28 pp, ill, No. 720-10M. Com- 
prehensive survey of this firm’s ceramic 
production. Includes description of engi- 
neering properties of ceramics, design in- 
formation, allowable tolerances, and indi- 
cates broad scope of ceramic products with 
data dimensions. (108) 


Engineered Paper Products. Cincinnati In- 
dustries Inc., 16 pp, ill. Complete data on 
the new double crepe Cindus material 
called X-crepe that can be used like cloth. 
instead of rubber, in place of cork, and 
for jobs where no other material will do. 

(109) 


Custom Extrusions. Conneaut Rubber & Plas- 
tics Co., 4 pp, ill, No. CR-53. Facilities 
of this company for producing a variety 
of precision made extrusions (110) 


Coated Fabrics. The Connecticut Hard Rub- 
ber Co. Uses, chemical, electrical and me- 
chanical properties, and availability of 
heat resistant silicone rubber coated glass 
fabrics. (111) 


Insulating Material. Continental-Diamond 
Fibre Co., 14 pp, ill. Bonded mica insulat- 
ing material. Includes dielectric and ma- 
chining specifications. (112) 


Molded and Extruded Rubber. Continental 
Rubber Works, 8 pp, No. 100. Gives di- 
mensions of molded and extruded rubber 
with cross sectional illustrations. Also con- 
densed SAE and ASTM specification chart. 

(113) 
Impregated Materials for Reinforced Plas- 
tics Molding. Cordo Molding Products Inc., 
3 pp, CMP-GI. Description of formulations 
available for molding products of rein- 
forced plastics. (114) 


Glass Products. Dunbar Glass Corp., 4 pp, 
ill. Descriptions of this firm’s various in- 
dustrial glasses. Explains advantages of 
glass to the designer and gives physical 
properties. (115) 


Cellular Rubber. E. I. du Pont de Nemours 
& Co., Inc., Rubber Chemicals Div., 8 pp. 
ill, No. 52. Contains part of an article on 
cellular rubber, this section showing AST}: 
system for specifying cellular rubber com- 
pounds. (116) 


Glass-Fiber Products. Dynakon Corp., 4 pp, 






ill. Booklet gives advantages, ap licati. 
and uses of Dynakon, a high-stren.:th alee 
tic bonded, glass-fiber product prody,..: 
in form of sheets, rods and molded . 
tions. () 
Custom Molded Plastics. Erie Resis 
Plastics Div., 4 pp, ill. Illust: 
through Erie’s new Plastics Div 
ters, showing equipment for 


ustom molded plastics 


Teflon. Ethylene Chemical Cory 
Complete data on 
ind extruded Ceflon parts, sheet 


tubing. Includes table of properti 


Variety 


Wood-Paper Laminate. David Fe! 
Associates. 4 pp. Thin wood vener 
nated to paper for decorative, dis; 
other uses. 


Plastics Resins. Firestone Plastics C 
Features physical, electrical and 
polyvinyl chloride and styrene properti 


Plastics Parts. Franklin Plastics Diy 
Robinson Industries, Inc., 6 pp, ill. Ill 
trates variety of plastics products and 
cusses this company’s injection molding 
facilities. (122) 
Molded Plastics. General Electric ( 
Chemical Dept., 8 pp, ill, No. 1d/Ge 
Properties, characteristics and applications 
of this company’s molded thermosetting 
and thermoplastic parts. (123) 


Plastics. General Industries Co., 16 pp, i 
Profusely illustrates the facilities of thi 
company for producing a wide variety of 
low-cost custom-molded plastics. (124) 


Rubber-to-Metal Adhesive. General Tire & 
Rubber Co., Chemical Div., 8 pp, ill, Ni 
1016. Complete data on Kalabond rubber 
to-metal adhesive for noncorrosive solvent 
resistant bonding. (125) 


Rubber-Cushioned Parts. General Tire & 
Rubber Co., 12 pp, ill. Describes General 
Silentbloc method of mounting, coupling 
or isolating moving machinery on rubber: 
Shows standard parts and specifications 
(12 } 
Reinforced Laminates. Glastic Corp., 8 
ill. Description, properties and perforn 
ance comparison of plastics, polyesters 
inforced with Fiberglas for heavy duty 
electrical insulation. (127) 


Vinyl Plastic. B. F. Goodrich Chemical ¢ 
16 pp, ill. Electrical, physical and chem 
properties of Geon vinyl electrical 

pounds in the wire and cable industry 


(128) 


Self-Lubricating Bushings. Graphite Metal 
izing Corp., 8 pp, ill, No. 108. Describes 
Graphalloy grades for bushings and elec- 
trical uses. Bearing design data included 

(129) 


Corrosion Resistant Equipment. Haveg Corp., 
16 pp, ill, No. C-10. Pipe, valves, pumps, 
fume systems, filters and condensers for 
corrosive installations. (130) 


Plastics. Heil Process Equipment Corp., 4 
pp, ill, Nos. 752, 753 and 754. Discusses 
the use of Rigidon plastics exhaust heads, 
duct fittings and ventilating ducts. Speci- 
fications included. (131) 


Plastics. Hercules Powder Co., 4 pp, ill, 
No. CP51-4. Bulletin describes properties 
of acetates which make them good mate- 
rials for toy manufacture. (132) 


Glass Textiles. Hess, Goldsmith & Co. 
Inc., 31 pp, ill. An introduction to 

use of glass fabrics in industrial prod 
tion. (133) 


Balsa Wood. International Balsa W< 
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pp, ill. Facilities of this company 


Corp * es en fe 
are lucing Silvery Feather Brand 
Balsa od. (134) 
lectrical Insulations. Johns-Mansville, 32 
ee No. EL-40A. Manual on Quinterra 
norgo highly purified asbestos 
insulations that are pyrolysis-re- 
i303 
Moldit Powders, Etc. M. W. Kellogg Ce 
juyers Guide gives complet 
terials an 

trifuorochlos etny iene DOL) 
Kellogg. (136) 
industrial Lens. Lancaster Lens Co., 4 pp, 


ws a variety of industrial glass 
produced by this company, and 
many industries it serves. (137) 


Electrical Insulation. Louthan Mfg. Co., 13 
No. 49-E. Uses and specifications 
Louthan insulations in mechanical, elec- 
thermal and electronic fields. (138) 


}/} 


industrial Porcelains. McDaniel Refractory 
ins Co., 24 pp, ill. Descriptions, 
utstanding features and specifications of 
various types of industrial porcelain parts. 
(139) 


Glass Products. McKee Glass Co., 16 pp, 
ill. No. 12-68. Describes types of glasses 
nanufactured, their applications and facili- 
for large-scale production. Illustrates 
rous products for home and industry, 
ding electrical, laboratory, television 
arine equipment. (140) 


Plastic Components. Jri-Point Mfg. & De- 


ping Co., 4 pp, ill. Discusses preci 
n machined plastic components of Tet 

Kel-F, Nylon, Formica, Rexolite, poly 
yrene and polyethylene (141) 


Cast Plastics. Micalite Plastics Corp., 4 _pp, 
ill. Announces the availability of Micalite 

plastics in small production runs at 
LOW ost. ( 142) 


Laminating Resin. Narmco Resins & Coat- 
ings Co., 4 pp, No. NRC-503. Technical 
ta on Hi-Temp Conolon 506, a high tem 


resistant lamunate (143) 

Animal Glue. National Association of Glue 
Manufacturers, Inc., 101 pp, ill. Methods 
the proper utilization of animal glue 

in various industrial fields. (144) 


Polyester Resins. Naugatuck Chemical Div., 
S. Rubber Co., 18 pp, No. NC-51-7. 
hnical data on a complete line of Vi- 

polyester resins for contact pressure 
iminating, low pressure molding and cast- 

ing (145) 


Molded Nylon. Nylon Molded Products 
Corp., 4 pp, ill. Presents easy method of 
calculating the materials cost for a nylon 
part. (146) 


Rubber. Ohio Rubber Co., 4 pp, ill, No. 
F-426. Detailed tabulation of the proper- 
ties of natural rubber and rubberlike ma- 
terial. (147) 


Electrical Insulating Materials. Owens-Corn- 
ing Fiberglas Corp., 36 pp, ill. Technical 
data and applications of a complete line 
of glass-base electrical insulating materials. 

(148) 


Molded Rubber Parts. Parker Rubber Prod- 
ucts Div., Parker Appliance Co., 4 pp, ill, 
No. 5201A1. Lists the many advantages 
ot using Parker custom molded rubber 
parts in a variety of applications. (149) 


Nonmetallic Perforated Materials. Pearson 
Industries, 4 pp, ill. Complete data on 


A . o 

Acouperf, a nonmetallic perforated mate- 
combining a heretofore unknown de- 

grce of sound transparency with novel de- 


itive effects. (150) 
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Fiber Glass. Pittsburgh Plate Glass Co., 4 
pp, ill. Fiber glass insulation, yarns, strands 
and rovings for fabrics, electrical use and 


plastic reinforcement (151) 
Polyester Reinforcing Resins. Pittsburgh 
Plate Glass Co., 24 pp. Technical data on 
the Selectron 5000 series of polyester re 

(152) 
Reinforced Plastics. Plaskon D: 6 pp, ill 
Folder describes molding operation and 


gives physical properties of fiber glass re 
inforced alkyd molding compounds and 
their uses in home and industry. (153) 


Thermoplastic Molding. Plymouth Industrial 
Products Inc., 4 pp. Presents plastics mold- 
ing processes and facilities for low cost 
molded parts. (154) 


Thermoplastic Extrusions. Pyramid Plastics 
Inc., 4 pp, ill. Extrusions, processes and 
facilities for continuous coatings, pipe, 
sheets and strips. (155) 


Plastic Laminates. Richardson Co., 19 pp, 
ill. Complete data on laminated «Insurack, 
including physical and chemical qualities, 
examples of applications in tubing, bear- 
ings, gears, sheet, etc. (156) 


Closed Cellular Rubber. Rubatex Div.,Great 
American Industries Inc., 8 pp, ill. Non- 
porous foamed rubber products for sealing, 
gasketing, cushioning, packaging and oth- 
er uses. (157) 


Teflon. Sparta Heat-Treat Co., Plastics Div., 
4 pp, ill. Illustrates various Teflon mold- 
ings produced by Sparta, and includes a 
detailed table of typical properties of 
molded Teflon TF-1. (158) 


Reinforced Fiber. Spaulding Fibre Co., Inc.., 
38 pp, ill. Industrial uses of reinforced 
fiber products, vulcanized fiber, laminated 
phenolic parts, forms. (159) 


Sponge Polyvinyl Chloride Plastic. Sponge 
Rubber Products Co., 3 pp, ill. Outstand- 
ing features, physical properties and chem- 
ical resistance of unicellular polyvinyl 
hloride plastic (160) 


Ceramics for Electronic Products. Stupakoff 
Ceramic and Mfg. Co., 4 pp, ill, No. 653 
Complete data on Glass 60 metal seals, 
ceramic-metal assemblies, electronic ceramic 
materials and printed circuits. (161) 


Vulcanized Fiber and Laminated Plastics. 
Taylor Fiber Co., 4 pp. Basic properties 
of plastic laminates and vulcanized fibrous 
materials arranged in convenient tables. 


(162) 


Liquid Polymer Epoxy Resin Combinations. 
Thiokol Chemical Corp. Folder and tech- 
nical bulletins Nos. 111, 112 and 113, 1 
p each. Technical data sheets on combina- 
tions of Thiokol liquid polymers with 
Bakelite Shell and Ciba Epoxy resins. 
(163) 


Carbon and Graphite Powder. U. S. Graph- 
ite Co., 66 pp, ill. Attractively presents 
detailed information on Graphitar, a car- 
bon and graphite material for seals, bear- 
ings, end plates, valves, piston liners, etc. 

(164) 
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Industrial Plastic. Westinghouse Electric 
Corp., 36 pp, ill, No. B-3184-D. Proper- 
ties, grades, shapes, sizes, machining and 
applications data on Micarta, an industrial 
plastic (165) 


Finishes @ Cleaning and 
Finishing 


Hot Dip Galvanizing. American Hot Dip 
Galvanizers Assn., Inc., 8 pp, ill. Dis- 
cusses hot dip galvanizing, the problems 
encountered by galvanizers, and its capa- 


bilities. (166) 


Aluminum Coating. Anodic Inc., 4 pp, with 
samples. Hard coating for aluminum, its 
properties and uses. (167) 


Spray Painting. Conforming Matrix Corp., 
5 pp, ill. Gives description, uses and ad- 
vantages of this firm’s spraying masks, 
mask washing machine, and spray painting 
equipment. (168) 


Metal Washers. Despatch Oven Co., 12 pp, 
ill, No. 68. Presents complete line of metal 
washers for metal cleaning and treating 
applications. (169) 


Degreasers, Washers, Processing Equipment. 
Detrex Corp., 4 pp, ill. Describes a variety 
of standard and custom-built degreasers, 
washers and processing equipment. (170) 


Wear Resistant Coating. Electrolyzing Corp., 
16 pp. Detailed data on the Electrolyzing 
Process for increasing the life and efh- 
ciency of metal parts subjected to wear, 
abrasion and corrosion. (171) 


Abrasive Stone. Elgin National Watch Co., 
Industrial Products Div., 1 p, No. 101. 
Price list of silicon carbide and aluminum 
oxide abrasive stones for stoning tools and 
dies, prefinishing and changing molds. 
(172) 
Pickling and Activating Agents. Enthone 
Inc., 3 pp. Properties of Actone 33 pickl- 
ing agent for cleaning steel, titanium and 
aluminum. (173) 


Plating Anodes. Federated Metals Div., 
American Smelting and Refining Co., 8 
pp, ill. Information on copper lead, zinc, 
tin, tin-lead cadmium, cadmium oxide and 
brass plating anodes. (174) 


Baked Enamel. The Glidden Co., 12 pp, 
ill. Nebelon-S, a high hardness, stain re- 
sistant, flexible baked enamel finish. (175) 


Pickling Inhibitor. E. F. Houghton & Co., 
4 pp, ill, No. 2-555. Advantages of using 
Acitrol 3129, a liquid pickling inhibitor 
for cutting steel production costs. (176) 


Electrodeposited Nickel. International Nickel 
Co., Inc., 8 pp, ill, No. A-153. Reprint on 
properties of electrodeposited nickel, and 
what influences them. (177) 


High-Pressure Cleaners. J. P. Mfg. Co., 4 
pp, ill. Typical applications of the new 
2500 Series Whirlpool high pressure 
cleaners that degrease, wash, strip and 
clean in one operation. (178) 


Metal Cleaning Products. Kelite Products 
Inc., 6 pp, ill, No. 121. Discusses a com- 
plete line of metal cleaning products for 
use in modern metal finishing. (179) 


Colored Silicone Finishes. Midland Indus- 
trial Finishes Co., ill. Reprint interestingly 
discusses the application of colored sili- 
cone finishes. (180) 


Liquid Blast Cleaning Equipment. Pangborn 
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Corp. Features, specifications and applica- 
tions of this company’s equipment for fin- 
ishing of molds, dies, tools and other 
parts (181) 


Electrostatic Spray-Painting. Ransburg Ele 


o-Coating Corp., 11 pp, ill. Describes 
new Ransburg No. 2 electro-spray process 
nd advantages (182) 


Vacuum Impregnation. F. J. Stokes Ma 
Ci i pp, ill. Production equipment 
high vacuum drying-impregnating processes 


for electrical components, castings, et 


Heat Treating ®@ a 


Steel Hardening Compound. Doug! Lab 
oratories Inc., 24 pp. otep by step yee 
covers the various methods of application 
showing 
application to wide variety of 


tools and parts. (184) 


and also includes case histories 


successful 


Rotary Hearth Furnaces. Gas Machinery Co.., 
4 pp, ill, No. A-102. Complete specifica- 
tions of the Gasmaco rotary hearth furnaces 
for forging, annealing, heat treating ot1 
drawing operations. (185) 


Electric Furnaces. Hevi Duty Electric Co.., 
6 pp, ill, No. HD-153. Specifications and 
advantages of using Hevi-Duty 2600 | 


electric furnaces incorporating silicon 
bide heating elements (186) 


Carbo-Nitriding Furnaces. Holcroft & Co 


i pp, ill. Features advantages and opera 
tion of this firm’s case hardening equip 
nent (187) 


Heat Treating Units. Ipsen Industries, Inx 
i pp, ill, No. T-19. Complete data on the 
Ipsen Series T 100% forced convection 
controlled atmosphere heat treating units 

(188) 
Combustion Equipment. C. M. Kemp Mfg 


Co., 27 pp, ill, No. B-11. Tells how com- 
f | " 


bustion equipment offers fuel savings, is 
° ° , , 

easier to install and to maintain heape 

to operate {1S9) 


Induction Heating Equipment. Lepel High 


Frequency Laboratories, Inc., 36 pp 
Applications and specifications of a < 
plete line of induction heating equip 
tor heat tre Bony metal joining, melting 
etc. (190) 


Gas Fired Vertical Radiant Type Furnaces 
Lindberg Engineering Co., 4 pp, ill, N 


241. Design and application features 
; : 4 
Lindberg catbonitridine as well as carbur- 
. ' . } 
izing annealing, carbon restoration and 
| ~ * * 
other hardening jobs. (191) 


Surface Hardening Stainless Steels. Lindberg 
Steel i eating Co., 24 pp, ill. Gives com- 
plete data on the Malcomizing process for 


surface hardening stainless steels. Seven 
case histories are included. { 192) 
Principles of Heat Treatment. Meehanite 


Metal Corp., 43 pp, ill, No. 40. Detailed 
data on the principles of heat treatment as 
they pertain to Meehanite metal (193) 


Electric Furnaces. Pereny Equipment Co., 3 
pp, ill, No. 4A. Booklet tells advantages 
and illustrates typical group of this com- 
pany'’s furnaces and kilns and their uses 
(194) 
Heat Treating Accessories. Stanwood Corp., 
16 pp, ill, No. 16. Describes variety of 
heat treating accessories. including baskets, 
retorts and carburizing boxes (195) 
Quenching Oils. Sun Oil Co. 8 pp, ill, 
No. A-2658. Complete data on Sun quench 
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ing Oils, which can handle 95% of all 
quenching jobs in industrial heat treating. 
(196) 


Electric Radiant Panels. Edwin L. Wiegand 
Co., 4 pp, ill, No. L-1093. Detailed spe- 
ificatic of the new Chromalox electri: 


1 ) 
mrr Yr | ‘ Epa. > ‘ ne " 
ifrare< adiant panels ror 1éavy-dautfy 


Industrial Furnaces. Lee Wilson Contract- 
ing Co., 8 pp, ill. Illustrations of more 
than 14 furnace types for many large scale 
industrial uses. Gas, oil and electric heat 
(198) 


reating furnaces 


Welding ® Joining 


Welded Parts. Acme Tank & Welding Dix 

i pp, ill. Shows this plant’s facilities for 
welding complex shapes and discusses ad- 
vantages of using welded construction by 
ders (199) 


High Temperature Fastenings. Aero Div.. 
H. M. Harper Co., 16 pp, ill. Complete 
list of screws, bolts, nuts and washers of 
high temperature corrosion resistant alloys 
and titanium. Includes tables of chemical 
and mechanical properties (200) 


Arc Welding Machines. Air Reduction Co 
i4 pp, ill, No. 1340. Discusses a.c. and 
inert gas welding machines. Specifi 
ations, features and electrical data for 20 
different models are included (201) 


Low Hydrosen Electrodes. Alloy Rods Co 

pp, ill. Recent developn ents in the low 
hydrogen electrode field reviewed. (202) 
Welding Analyser. Brush Development Co.., 
2 pp, ill. Brief description of features, 
uses and advantages of the new Brush 
welding analyser, Model BL-213. (203) 


Welding Electrode. Champion Rivet Co., 18 
pp, ill. Bulletin tells how to choose and 


ise the correct electrodes, and gives infor- 
nation on properties, diameters, polarity 
rent, et (204) 


Weldment Dereinee. Continental Foun 
iry and Ma © Tool Co., 6 pp, ill. Ad- 
vantages of co welded assemblies, typi 
‘al’ applic production facilities 

ailable (205) 


-ations, and 


Springtites and Sems. Eaton Mfg. Co., 40 
»p. ill. Discusses various screw or bolt and 
washer assemblies. Size tables and manu- 
‘facturing data are included (206) 


Solder Paint. Fluxolder Products Co., 2? 
pp, ill. Advantages, operations and uses 
f Fluxolder solder paint. (207) 


Paste Alloy Solders. Fusion Engineering, 4 
pp, ill. Flux-containing electrical, electronic 
and mechanical bond paste solders and 
brazing alloys (208) 


Resistance Welding. General Electric Co.., 
16 pp, ill, No. GEA 5816. Analysis of 
resistance welding and catalog of resistance 
welding equipment (209) 


Welding Speed Steels. W. J. Holliday & 
Co., 4 pp, ill, No. 907. Detailed informa- 
tion on welding Speed Case (X1515). 
Speed Treat (X1545) and Speed Alloy 
Plate (210) 
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Effective Use of Locknuts. Industria Fasten 
ers Institute, 23 pp, ill. Descriptions 4, 
principles of operation of representatiy, 
types of locknuts. (211) 


Aluminum Fasteners. The Jacque ( ic. 
ill, No. 50A. Price list and spe 4 
of this company s line of alumi 
teners 


Rapid Arc Welding. The Lincoln 
Co., 48 pp, ill, No. 444. Manua 


‘ 
atl 


methods of arc welding at higl 
ywer costs. Describes procedut 


ing various types Or joints, and 
nends electrodes 


Designing for Welding. Linde Air | 
Co., 20 pp, ill, No. F-7811. Reps 
articles stressing the economies 

welding design. Includes summary , 
ard welding symbols (214) 


Silver Brazing Preforms. Lucas-Milhaupt Ff; 
gineering Co., 10 pp, ill. Features 
teresting article on the advantages 

ing silver alloy preforms. Includes d 
specifications 


Fasteners. Milford Rivet & Machine C 
12 pp, ill, No. MMS52. Detailed informa. 
tion on an integrated service of fastene: 
research, design, engineering and produ 
tion collaboration. (211 


Induction Brazing. The Ohio Crankshaft 
Co. “Typical Results of Tocco Induction 
Brazing and Soldering” shows by cass 
tories the advantages of these faster 
methods (217) 


Self-Clinching Fasteners. Penn Engineering 
and Mfg. Corp., 16 pp, ill. Gives du 
sional data on this firm's self-clinching 
self-locating fasteners. (218) 


Screws. Russell, Burdsall & Ward Bolt & 
Nut Co., 8 pp, ill. Presents principle of 
fastening, advantages and specifications of 
a complete line of Spin-Lock screws avail 
able in hex, pan, truss or flat heads. (219) 


Fasteners. Shakeproof Inc., 24 pp, ill, 
AS-42. Booklet shows numerous types of 
this company’s fasteners so arranged as 
help the designer choose the best f 
for his job ( 


istene! 


Fasteners. Simmons Fastener Corp. Litera 
ture describes fasteners espe eam designe 

for use in construction where easy « 
nountability is required (221) 


Adjustable Fasteners. South Chester ( 
Southco Div., 4 pp, ill. Describes ad 
able door fasteners for machinery 

Said to be applicable quickly and res 
loosening due to vibration (222) 


Self-Locking Nuts. Standard Pressed Steel 
Co., 4 pp, ill, No. 866-153. Properties 
and applications of various Flexloc self- 
locking nuts that lock and stay put on 4 
threaded member. 223) 


Bronze Welding Rods. Titan Metal Mfg 
Co., 6 pp, ill. Chemical and physical prop 
erties of a variety of Titan bronze welding 
rods produced by this company (224) 


Slotted Place Bolts. The Townsend Co., ; 
pp, ill. Operational characteristics anc 
torque chart for slotted type place bolts 

(225) 


Forming @® Casting ® Molding 
Machining 


Coated Abrasives. Armour 
Works, 124 pp, ill. Catalog of complet 
line of coated abrasives. Includes table 

(226) 


Center Type Cylindrical Grinding. Carboru: 
dum Co., 40 pp, ill, No. 9. Offers t 


latest developments in the field of cent 
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rical grinding. Includes starting 
lation for average applications. 


(227 


Wet-Abrasive Cut-Off Machine. Che Cin 
it trical Tool Co., 2 pp. Descrip- 
alternating and direct cur 


ns yf this wet ibrasive if 


Cul 
(228 ) 

Deep Drawing Machine. The Cincinnati 
Milling Machine Co., 15 pp, ill, No. M 
96 itures, advantages and operation 
ydroform deep drawing machine 


and intricate shapes (229) 
Presses. Denison Engineering Co., 16 pp, 
Features the installation and uses of 


Denison hydraulic Multipress. (230) 


Metal Fabrication. Geuder, Paeschke & 
Frey Co., 12 pp, ill. Shows this company’s 
ilities for fabricating and coating sheet 
etals fot military production to customer’s 
necifications. (231) 


Semi-Automatic Presses. The Hydraulic 
Press Mfg. Co., 4 pp, ill, No. 5107. Gives 
lescription and specifications of H-P-M 
utomatic compression molding presses for 
einforced plastics molding. (232) 


Die Casting Machines. Lester-Phoenix Inc. 
Folder gives description, features and spe 
fications of this company’s die casting 
hines and injection molding machines 
(233) 

Tungsten Carbide Compacting Tools. Na 
nal Carbide Die Co., 4 pp, ill. Dis- 
isses various tungsten carbide compacting 
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WANUFACTURERS’ LITERATURE 


tools as they are applied to powdered 
metallurgy. (234) 


Inspection © Testing ® Control 


Strain Indicator. Baldwin Lima Hamilton 
Corp., 2 pp, ill port 


Description of new 
ible strain indi yf (230) 


t 
Polishing Machines. Buehler Ltd., 8 pp, ill 
Describes a variety of metallographic pol 
ishing machines for the metallurgical lab 
oratory (237) 


Hardness Testers. Clark Instrument Inc., 4 
pp, ill. Shows features of this firm’s hard 
ness testers and discusses their accuracy. 
speed of operation and durability. (238) 


Pocket Thickness Gage. Ferro Corp. De- 
scribes pocket size thickness gage, said to 
give good accuracy for measuring non- 
magnetic coatings on ferrous surfaces. 
(239) 
Measuring Instruments. General Electric 
Co., 64 pp, ill, No. GEC-1016A. Complete 
line of testing and measuring devices. 115 
instruments are described, including am- 


meters, oscillographs, roughness scales, 
mass spectrometers, radiation monitors, 
amplifiers, etc. (240) 


Temperature Controls. Claud S. Gordon Co.. 
1 pp, ill. Brief description and advantages 
of straight line, full automatic temperature 
control. (241) 


Temperature Control. Illinois Testing Lab- 
oratories Inc. Description, wiring diagrams 
and applications of Alnor Pyrotac excess 





temperature cut-off. (242) 


Nondestructive Testing Machine. Magnaflux 
Corp., 4 pp, ill, No. 16,001. Operating 
principle, advantages and applications of 
Duovec magnetic particle testing machines. 

(243) 
Profilometer. Micrometrical Mtg. Co., 8 pp, 
ill, No. LT-77. Practical features and ap 
plications of the Proflometer for measur 


ing surface roughness (244) 
Tensile Test Specimen Holder. Tinius Olsen 
Testing Machine ¢ pp, ill, No. 4 

Description yperation and dimensional 


data on holders for rapid production test 
ing of standard round tensile test speci 
mens (245) 


Impact Testing Machine. Richle Testing 
Machines Div., American Machine & Met 
als Inc., 6 Pp, ill, No RM-8-52 Booklet 
gives operating features and specifications 
of the Riehle Model PI-2 impact testing 
machine. Also illustrates other Riehle 
testing machines. (246) 


General 


Machine Tool Spacers. Hartford Special Ma- 
chinery Co., 12 pp, ill. Technical data on 
a complete line of 8- and 12-in. machine 
tool spacers. (247) 


Vacuum Pumps. Kinney Mfg. Co., Vol. V- 

51B. Complete details on Kinney vacuum 

pumps for every vacuum requirement 
(248) 


Chain and Belt Conveyors. Michigan Steel 
Casting Co., 8 pp, ill, No. 1-B. Shows 
Misco rivetless chain conveyors and Wood- 
man belt conveyors for high temperatures. 


(249) 
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News of Societies 





Thirty-six men were promoted to and 
within professorial ranks in the Universit) 


of Illinois College of Engineering, and 
ve were added to professorial staffs 
Stanley H. Pierce, who becomes associate 
llege tl ll w n 


engineering 


Edward H. Platz, Jr., manager of alloy 
sales, Lebanon Steel Foundry, was ap 
pointed chairman of the Public Relation 
Committee, Alloy Casting Institute. Brad 
B. Evans, Empire Steel Castings, Inc., and 
C. M. Ruprecht, Electro-Alloy Div., Amer- 
ican Brake Shoe Co., were named to 
serve with Mr. Platz. 


Dr. Adolph Meyer will be awarded the 
George R. Henderson Medal by The 
Franklin Institute of the State of Penn. 
for his outstanding accomplishments in 
the gas turbine field. The award will be 
presented at the annual Medal Day Cere- 
monies. On the same day, the Institute 
will present to Robert Franklin Mehl. 
director of the Metals Research Labs. and 
professor of metallurgy at Carnegie Insti- 
tute of Technology, the Francis ]. Clame 
Medal for his major contributions to the 
helds of metallurgy and metallography 


The Malleable Founders’ Society has 
scheduled the following meetings for the 



















VISIT US AT BOOTH 1135 


The National Metal Exposition 
CLEVELAND, OHIO 
OCT. 19th through 23rd, 1953 


ene 


current fiscal year. General Society Meet- 
ings will be held Sept. 25, 1953, and Jan 
22, 1954 in Cleveland, Ohio. The Annual 


neeting will be held June 14-15, 1954 at 


the Seigniory Club, Quebec Province 
Canada. Western Section Meetings wil 
held in Chicago on Oct. 23 and Nov 


20, 1953; and on Feb. 26, Mar. 26, Apt 
23, May 21, and July 23, 1954. Eastern 
Section Meetings will be held in New 
York City on Nov. 6, 1953, Mar. 5, and 
May 14, 1954. 


Corrosion problems aftecting pipelines, 
oil refineries and aircraft will be the prin- 
cipal topics of discussion at the 3d Annual 
Conference of the National Association of 
Engineers, Western Region, 
Nov. 19 and 20 at the Biltmore, Los An- 
geles. Devoted to the task of improving 


Corrosion 


and standardizing corrosion preventive 
practices, the N.A.C.E. is now taking a 
leading part in establishing test methods 
and engineering principles that will pro- 
long service life and conserve equipment. 
Technical papers will be presented during 
the afternoon session on Nov. 19 on gas 
and water pipeline corrosion. The morn- 
ing of Nov. 20 will be devoted to papers 
on corrosion as it affects the aircraft in- 
dustry 


(More News on page 292) 
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Simplify Your 
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and POLISHING Operations 


CRATEX 
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Today’s changing manufacturing picture — 

new production methods, new metals, in. | 
creased use of plastics, new finishes, the 

rise in labor and material costs — all of 

these factors deserve the consideration and 

use of Cratex Rubberized abrasives for: 


BURRING * SMOOTHING + POLISHING 
Cleaning, Blending, Lapping, Finishing 
and Trimming Operations 


CRATEX Rubberized Abrasives are made in 
four ‘‘grit-types” from coarse to extra fine | 
—and over 160 standard sizes in— 


WHEELS - POINTS - BLOCKS 
STICKS + CONES 


ideal for Machine or Manual application on 


hard or soft Metals, Plastics, Glass 
and scores of other materials. | 


Backed by 30 years of industrial, profes- 
sional and technical application-perform- | 
ance, CRATEX Rubberized Abrasives have | 
achieved an unduplicated reputation for low- 
ering “unit costs” with unparalleled results in | 
burring, smoothing and polishing operations. | 
Investigate Cratex Rubberized Abrasives ... | 
“The World’s Finest For Industrial Use”... | 
send today for Descriptive Catalog which 
gives full details, applications and prices. 


CRATEX FREE TECHNICAL SERVICE 


Cratex abrasive engineers will gladly, with- 
out charge, analyze your indwidual produc- 
tion operations and recommend the correct 
“rubberized abrasives” to lower your pro- 
duction costs and to meet your burring, 
smoothing and polishing problems. Check 
the coupon for—“Application Analysis Form. 
— 


MAIL THIS COUPON TODAY 7 J 


CRATEX MANUFACTURING CO. 
81 Natoma St., San Francisco 5, Calif. 


Without any obligation please send us— 
C Descriptive Catalog. 
(C0 Application Analysis Form. 
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The Editor's Page 


Peep Show 


Last month we reported on an interesting us 
of plastics in connection with human surgery. 
Now we hear of another use which takes care of 
the ambulatory patient. Just to show how in 
genious man can be when circumstances spur him 
on, we pass on this information: Tiring of pull 
ing out his shirt tail every time he wanted to show 
his scar, a recent victim of an appendectomy had 
his wife sew a sheet of clear plastic into one of 
his shirts. Now when he says, “Wanna see my 
operation?” all he has to do is pull his coat aside 
and there in a nicely framed panel is the ugly, red 
gash. 


What’s This? 


On a recent tour through the Aluminum Research 
Laboratories one of our fellow editors spotted a 
sheet of strange looking material. Asked he, “Is 
this translucent aluminum new?” Turns out the 
object of his attention was a sheet of plastics 
being used in comparative tests. 


Aluminum Temple 


Speaking of aluminum, as we just were, re 
minds us of our recent guided tour through 
Alcoa’s new building in Pittsburgh. In this build- 
ing, now formally opened, aluminum is used func- 
tionally in every way possible. In some respects 
the buil< ling is a br anch of the company’s research 
laboratory, for the light metal is being used in 
many new and unusual ways. Some of the applica- 
tions are experimenta! and will serve to give 
Alcoa experience which will be useful in future 
years. Some of the developments in the building 
are already being used in other new buildings 
throughout the country. As to the building itself, 
it is an extremely interesting structure. The design 
and decoration of the interior is so attractive as 
to almost make it a pleasure to go to work there. 


Face Lifting 


Unlike a ship, a magazine is never referred to 
as a she—merely an it. However, both ships and 
magazines need an occasional face lifting, refur- 


bishing and a new paint job. Thus, we introduce 
our new cover which you probably have noticed 
by this time. We think all of our recent covers 
have been attractive, but this tops them all in our 
opinion. As you will observe in the future, this 
cover can be changed in several ways depending 
upon the whims of the editors, and still maintain 
its basic identity. 


Sore Foot Time 


That annual harbinger of fall, the Metal Show 
is again upon us. Soon we will be tramping about 
Cleveland's huge Exposition Hall developing a 
new crop of blisters and callouses. Perhaps exhi- 
bition halls should install moving belts such as 
are being proposed in New York to move people 
from Times Square to Grand Central. 


A New Solvent 


Startled is a mild word for our reaction the 
other day when we noticed this headline in the 
infallible New York Times: ‘New Process Uses 
Water As A Solvent’’. It seems to me that the 
oldest processes used water as a solvent. What 
they were talking about was a new enamel which 
uses water as a solvent and thereby achieves many 
important advantages over the usual enamels for 
many applications. 


What's In A Name 


Perhaps Shakespeare would have some apt com- 
ment apropos the battle over what to call parts 
made by the powder metallurgy process. For a 
while ° sinterings’ had a strong lead, but then the 
tide of battle changed and that name lest its 
appeal. The battle still is not over, but while an 
armed truce prevails, the term “powder metal 
parts” will hold the fort. Perhaps that is not 
ideal, but at least there is no question as to what 
is meant. 


T. C. Du Mond 
Editor 
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